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THE METABOLISM OF ANTIGEN AND ANTIBODY 
FRANK J. Drxon, M.D., PrrrsspureGH, Pa. 






HIS presentation will be concerned primarily with the chemical and 

physiologic investigation of the metabolism of antigen and antibody 
which has been undertaken in our laboratory in an attempt to learn more 
about the basic mechanisms of the immune response. No general review of 
the field will be attempted, but it should be noted that much of our work 
stems from the earlier observations of Glenny, Heidelberger, Whipple, Talia- 
ferro, and their co-workers. I should also like to mention those with whom I 
have had the pleasure to collaborate in these studies: Dr. Samuel Bukantz 
and Dr. David Talmage, both members of your academy, Dr. Paul Maurer of 
our Department of Pathology, and Dr. Gustave Dammin of the Department of 
Pathology, Harvard Medical School. 

Most of the work that has been done on the nature of the immune response 
has concentrated on either the fate of antigen or the production of antibody 
with few attempts to study both sides of this immunologic coin in the same 
system. A notable exception is the recent work of Libby and Madison, and 
of Erickson, Armen, and Libby on the fate of tobacco mosaic virus in mice 
and the associated antibody response.**” Detailed knowledge of the in vivo 
fate of a given antigen and the rate and duration of the resultant antibody 
synthesis is necessary to help answer some of the questions concerning the 
nature of antibody synthesis, particularly in regard to the role played by the 
antigen. 

To arrive at this knowledge an experimental model was required in which 
the interdependent catabolism of antigen and metabolism of antibody might 
both be subjected to quantitative analysis. The antigen in this model had to 
be both relatively pure, in order to make quantitation feasible, and also readily 
catabolized by the host so that the complications resulting from undue per- 
sistence of antigen in the host would be minimized. Fractionated serum 
protein antigens trace labeled with I**! seemed to fulfill these requirements 
and have proved to be a most useful tool. They are readily labeled in vitro, 
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without altering their immunologic characteristics, and are easily traced in 
vivo.2, The I'*' label remains attached to the protein until the latter js 
catabolized beyond immunologic recognition, at which time the I'*' appears 
in nonprotein bound form principally as iodide. Thus, labeled antigen can be 
detected as protein bound I'*! and catabolism of antigen is reflected in the 
appearance of nonprotein bound I'*'. As with all tracer techniques, the 
amount of label which is incorporated into the host’s own constituents after 
catabolism of the antigen determines the lower level of reliability of the 
technique. In rabbits saturated with nonradioactive iodine, as used in our 
studies, from 0.1 to 0.5 per cent of the I'*! label appears to be incorporated 
into the host’s tissues. While admittedly not homogenous, these ethanol 
separated fractions do allow satisfactory quantitation of the antibody response 
to their major constituents through the use of quantitative precipitin deter- 
minations.*»+ Observations on this rather refined, artificial experimental 
model in rabbits while directly applicable to only a few human diseases, such 
as serum sickness, may point up some principles contributing to the general 
‘understanding of immunologic phenomena. 


Metabolism of Antigen—The distribution and rate of catabolism of 
heterologous serum protein antigens are much the same as those of the host’s 
own serum proteins until the appearance of specific antibody, after which the 
antigens are rapidly catabolized.2 As was so well shown by Madden and 
Whipple, plasma proteins normally exist in dynamie equilibrium about equally 
divided between intra- and extravascular compartments of the plasma pro- 
tein pool. I'*! labeled homologous proteins injected intravenously rapidly 
equilibrate within this pool with a resultant abrupt drop in their circulating 
concentrations to about one-half the initial value in one day. After this 
initial equilibration they are lost, as a result of catabolism, at a logarithmic 
rate characteristic of the species.© The plasma level of I'** labeled homologous 
gamma globulin injected into rabbits is shown by the solid line in Fig. 1. 
Heterologous proteins also equilibrate within the plasma protein pool as shown 
by the two examples, I'*! labeled bovine serum albumin (I*BSA) and I** 
labeled bovine gamma globulin (I*BGG) in Fig. 1. As part of the plasma 
protein pool these antigens are in intimate contact with all the tissues of the 
host. I*BSA (dotted line in Fig. 1) is ecatabolized at the same rate as is the 
homologous protein for seven days, after which time rapid elimination of 
I*BSA from the circulation indicates an increased rate of catabolism as a 
result of the appearance of antibody.’ In the ease of I*BGG (dashed line, 
Fig. 1) equilibration occurs and then the rapid, antibody induced catabolism 
begins only three or four days after injection. Apparently, as antibody 
appears in the presence of circulating antigen, antigen-antibody complexes 
are formed, picked up by fixed and ecireulating phagocytic cells, and then 
rapidly catabolized. Investigations into the nature of this rapid, immune 
catabolism of antigen revealed that it occurred at the same rate in actively 
and passively sensitized animals with comparable levels of circulating anti- 
body.? Apparently circulating antibody was all that was necessary for rapid 
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antigen catabolism. There was no evidence suggesting that cellular changes 
which would increase the rate of antigen catabolism occurred as part of the 
immune response. 

While it is apparent that antigen rapidly disappears from the cireulation 
just prior to the appearance of antibody, there is still disagreement as to 
whether small amounts of antigen persist for a longer time in the tissues of the 
host. This question is of considerable theoretical importance in regard to the 
role of antigen in the synthesis of antibody, especially if it can be shown that 
antibody synthesis persists for some time after antibody first appears in the 
serum. Although present tracer techniques probably cannot answer this 
question absolutely, since there is invariably some incorporation of the tracer 
label into the host’s own constituents, they can give suggestive information. 
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Fig. 1.—Disappearance of I" proteins from the blood of rabbits. Percentage of [31 pro- 
tein in total blood volume is plotted logarithmically against time after injection. After initial 
equilibration, homologous rabbit gamma globulin is lost at an exponential rate with a half- 
life of about five days. Terminal rapid elimination of foreign antigenic proteins reflects 
appearance of antibody. 


There have been a number of recent claims based on a variety of tracer 
experiments stating that serum protein antigens persist for long periods in 
the tissues of the host, presumably for the duration of antibody synthesis, 
although little or no attention was paid to the antibody response.’ In the 
system we are using there is some evidence against such a persistence of 
antigen. Fig. 2 illustrates the amounts of I'*' found in the plasmas, livers, 
and spleens of rabbits following an initial intravenous injection of I*BGG. 
The I** concentration per gram of tissue is expressed as per cent of original 
injection x 10-* and is plotted on a logarithmic scale against time. As seen in 
Fig. 2 there is a rapid elimination of I'*' from plasma and tissues during the 
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Fig. 2.—I151 retention in tissues of rabbit following injection of I*BGG (30 mg. per kilo- 
gram). Concentration of FP“ is expressed logarithmically. Arrow indicates time of appear- 
ance of free antibody in serum. Amount of I! in entire animal after day 8 is only a few 
ee, of 1 per cent of the amount of [I injected. Each point represents average of three 
animals. 
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Fig. 3.—I*! retention in rabbits following injection of I*BGG or [1 iodide. As might 
be expected more [2*! remains in tissues after I*BGG injection probably because the availability 
of I?! iodide is more constant than in the case of intermittent [I7*! iodide injections. Rates 
of loss of I**4 from tissues are comparable in both groups of animals after day 8. Each point 
represents average of three animals. 
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sixth and seventh postinjection days immediately preceding the appearance 
of antibody. After the appearance of antibody in the serum, only traces of 
['** label remain in the host, amounting in all to a small fraction of one per 
cent of the original amount of I'*' injected. That this residual I’** found in 
the host after appearance of antibody does not necessarily represent persistent 
antigen is suggested by several observations. 

In the first place, I’** is retained in significant amounts in the tissues of 
the host after injection of I'** iodide as well as after injection of I'** labeled 
protein antigens. As might be expected, the amount of I’* retained after 
injection of iodide is somewhat less than after injection of labeled antigen be- 
cause most of the injected iodide is rapidly eliminated in the urine. The 
behavior of the retained traces of [’** in both instances, however, is quite 
similar. Fig. 3 compares the amounts of I'** found in plasmas, livers, and 
spleens of rabbits which received I*BGG and those which received repeated 
injections of I'*' iodide over a six-day period. The repeated iodide injections 
were intended to simulate the liberation of I'*' iodide from eatabolized I*BGG. 
The rates of loss of ['** from the tissues after day eight were quite similar 
regardless of whether I'** iodide or I*BGG was injected, suggesting that the 
I'*! persisting after I*BGG injection does not necessarily represent antigen. 


TABLE I, RELATIONSHIP OF [131 RETENTION AND THE ANTIBODY RESPONSE FOLLOWING INTRA- 
VENOUS INJECTION OF [131 LABELED SERUM PROTEIN ANTIGENS IN RABBITS 

















DAYS AFTER SERUM 
INJECTION LIVER 1131* SPLEEN 1131* ANTIBODY t 
Primary injection I* BGG 10 3.5 6.5 15.0 
Secondary injection I*BGG 8 2.6 8.3 100.0 
Primary injection heavily 10 73.0 83.0 0.8 
iodinated I*BGG 
Primary injection I*BSA 15 0.7 2.3 12.0 
Primary injection I*BSA 15 1.2 6.5 0.5 


following passive adminis- 
tration of anti BSA 
*Expressed as per cent of original injection per gram of tissue x 10.-4 
7Expressed as wg antigen N precipitated by 1 c.c. serum.” 





It should also be noted that there is no relationship between the amount 
of I'*! retained after injection of I'*! labeled antigen and the amount of anti- 
body synthesized, as indicated in Table I. In this experiment five different 
[+ antigen-host combinations were used and comparison was made between 
maximum serum antibody and I'*' retention in liver and spleen. First, the 
amount of I'*! retained after primary and secondary injections of I1*BGG is 
very nearly the same, yet the antibody synthesis in the latter case is six to 
seven times that in the former. Second, with immunologically and physically 
altered heavily iodinated antigens which have been frequently used in antigen 
tracer studies to demonstrate antigen retention,“ there is considerable re- 
tention of I'*! label but a barely detectable antibody response. It is most 
likely either that this persisting ['*' does not represent retained antigen or 
else that the retained antigen is immunologically inert. Third, it has been 
demonstrated that antibody passively administered prior to the injection of 
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specific antigen will reduce the antibody response of the host.®° This fact was 
used to obtain widely different antibody responses from rabbits receiving 
identical primary injections of I*BSA. As shown in Table I, the untreated 
animals retained little antigen label and made the usual antibody response, 
which was maximum fifteen days after injection. The rabbits which received 
enough anti BSA to combine with the subsequently injected I*BSA actually 
retained more I'*! label but made a barely detectable. antibody response. 
Thus, on the basis of available tracer observations, it would seem that the 
question of :prolonged retention of heterologous serum protein antigens in 
the host is far from settled. The results of immunologic determinations of the 
persistence of serum protein antigens are also in disagreement,*® ?° although 
it should be noted that these studies were carried out in mice, and there was 
no evidence of an associated antibody response. 
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Fig. 4.—Serum antigen and antibody concentrations plotted logarithmically against time 
after primary injection of I*BGG (30 mg. per kilogram). (Reprinted from Pappenheimer : 
The Nature and Significance of the Antibody Response; Col. Univ. Press, 1952.) 
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Metabolism of Antibody.—Now let us turn to the production of antibody 
to these serum protein antigens. The amount of free antibody appearing in 
the serum in the primary response to bovine gamma globulin (30 mg. per 
kilogram) is shown in Fig. 4. Here antigen elimination is indicated by the 
dashed line and serum antibody level by the solid line. The antibody is 
measured by its ability to precipitate I'*' labeled antigen, and the unit used 
is the amount of antigen nitrogen precipitated by 1 ¢.c. serum at the point 
where 80 per cent of the antigen added is precipitated. Immediately after 
elimination of detectable circulating antigen, the level of antibody in the 
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serum rises rapidly to a maximum value within about three days. Following 
this, the serum antibody concentration declines at a logarithmic rate with a 
half-life of about five days, the same rate at which passively administered 
homologous antibody is catabolized. This indicates that little or no new 
antibody reached the circulation after the time of maximum antibody con- 
centration.* 

In attempting to quantitate the antibody response to serum protein 
antigens, one must consider not only the antibody which appears after 
elimination of antigen but also the antibody which is utilized in the rapid 
elimination of antigen. The antibody which combines with antigen, thereby 
hastening its catabolism, is itself destroyed with the antigen as will be 
deseribed later.1’ If it can be assumed that the usual in vitro antigen-anti- 
body combining ratios apply to the in vivo combination, a rough estimate of 
the amount of antibody involved in the elimination of antigen can be made. 
Such calculations indicate that this antigen-bound antibody, which is not 
detectable as free antibody in the serum, usually amounts to somewhat less 
than one-half of the total antibody synthesized during the primary response. 

Knowing both the approximate amount of antibody utilized in the 
elimination of antigen and the amount of antibody subsequently appearing in 
the serum, it is possible to make a rough estimate of the rate of antibody 
synthesis during the primary response to bovine gamma globulin, as indicated 
by the dotted area in Fig. 5. The rate of antibody synthesis is defined here 
as the rate of appearance of antibody at sites where it is capable of reacting 
with the antigen. Since heterologous serum protein antigens freely equilibrate 
within the plasma protein pool, they exist in extracellular fluids and perhaps 
also in intracellular fluids. Therefore, the first site of antibody-antigen union 
is probably at the surface of or within the antibody producing cells. The 
amount of antibody formed during the first one to two days after primary 
injection of I*BGG is extremely small, as judged by the rate of antigen 
elimination. Three to four days after injection of antigen, an increased rate 
of antigen elimination indicates the appearance of antibody. The rate of 
antibody production appears to increase rapidly during the next few days, as 
indicated by the increasing rate of antigen elimination and the subsequent 
rapid appearance of antibody in the blood. Then the rate of antibody 
synthesis must drop abruptly to levels a few per cent or less of the maximum 
rate some time before the maximum serum antibody concentration is attained. 
The interval by which the decrease in antibody synthesis precedes the maxi- 
mum serum antibody level is equal to the time necessary for antibody to get 
from the antibody producing cells to the blood stream and here is estimated 
to be about one day. Thus, in the primary response, we see a rapidly 
accelerating rate of antibody production during and perhaps for a short time 
after the period of rapid antigen elimination followed by an abrupt, almost 
complete cessation of antibody production at or shortly after the time when 
antigen can no longer be detected in the host. It is of interest that this 
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Fig. 5.—Estimated rate of antibody synthesis in primary response superimposed on the 
serum antigen and antibody concentrations seen in Fig. 4. Rate of antibody synthesis reaches 
a maximum about time of disappearance of antigen and then falls in some animals to levels 
a few per cent of the maximum rate and in others completely below the level of detectability 
prior to the time of maximum serum antibody concentration. The shaded area to the right 
of the white zigzag line indicates the maximum amount of persistent antibody synthesis 
observed in any of the animals. 
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Fig. 6.—Serum concentrations of antigen and estimated rate of antibody synthesis in 
specific anamnestic response to I*BGG. Rate of antibody synthesis reaches maximum about 
time of elimination of antigen and then drops abruptly to basal level before maximum serum 
antibody concentrations are attained. Decline of basal level has half-life of about two months 
accounting for slow decline of serum antibody. 
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postulated rate of antibody synthesis follows so closely the frequency of 
development of serum sickness lesions as recently described by Germuth.” 

The course of antibody production during an anamnestic response to 
heterologous serum protein antigens differs considerably from that seen 
during the primary response. The response of a rabbit to a third bimonthly, 
intravenous injection of bovine gamma globulin (30 mg. per kilogram) is 
illustrated in Fig. 6. Here antigen elimination from the blood is completed 
within four days (dotted line) and maximum serum antibody concentration 
is reached three to four days later (solid line). Following: this, the serum 
antibody level falls at a rate with a half-life of approximately 5.7 days for 
20 days. Then the rate of decline of serum antibody concentration slows 
considerably, finally approaching a logarithmic rate with a half-life of slightly 
more than two months. During the slow decline of serum antibody in the 
anamnestic response, the half-life of homologous gamma globulin remained 
normal, five to seven days, indicating that continued antibody synthesis, not 
slowed catabolism, was responsible for the slow antibody decline. In the 
specific anamnestic response the rate of antibody synthesis can again be 
estimated, as indicated by the dotted area. It appears that there is a brief 
interval of rapid antibody synthesis during and perhaps for a short time after 
the period when antigen is detectable in the serum. About five to six days 
after the third injection of antigen, however, the rate of antibody synthesis 
must drop precipitously to a basal level a few per cent of the maximum rate 
and then decrease logarithmically with a half-life of about two months which 
accounts for the slow rate of serum antibody decline during the following six 
or seven months.t The pattern of hemolysin production in the rabbit as 
described by Taliaferro and Taliaferro corresponds closely to this antiprotein 
anamnestic response.?** » In the case of the hemolysin response, initial rapid 
antibody synthesis was attributed to the spleen and the later basal rate of 
synthesis to nonsplenie sources since splenectomy prevented the initial rapid 
antibody rise. The predominant role of the spleen in the hemolysin response 
may in part be associated with the particulate nature of the antigen. In the 
antibody response to serum protein antigens, the spleen does not appear to 
play such an important role.'* 

Whether or not antibody synthesis continues at this basal rate in the 
absence of antigen cannot be decided definitely with tracer techniques; how- 
ever, it is apparent that rapid synthesis of antibody occurs only during and 
perhaps briefly after the time when antigen is definitely detectable in the 
host. The abrupt fall in the rate of antibody synthesis shortly after elimina- 
tion of detectable antigen might be the result of the disappearance of antigen. 
In line with the I'*! antigen tracer studies mentioned earlier, it seems highly 
unlikely that heterologous serum protein molecules, which are easily catabo- 
lized, would persist in the host for many months. 

In an attempt to probe further into the mechanisms of the antibody 
response, we studied the effects of whole body x-radiation on this phenomenon. 
On the basis of our x-ray observations and the rates of antibody synthesis 
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just described, the antibody response can be divided into three parts. Fig, 
7 presents this division in a schematic way. In attempting to inhibit anti- 
body production with radiation, we found that radiation was most effective 
if given prior to the antigen.’* It appears that there is an essential, relatively 
~ brief, initial phase in the primary antibody response which can be completely 
inhibited by 400 r. whole body radiation, about half an LD5_ dose of radiation. 
Once this first step has been taken, the remainder of the antibody response is 
relatively unaffected by radiation. The primary antibody response ean, 
therefore, be divided into a brief, initial radiosensitive phase and a subsequent 
radioresistant phase as shown on Fig. 7. Since the first phase, because of 
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Fig. 7. 
its brief duration, cannot be concerned to any great extent with actual 
synthesis of antibody protein but rather probably represents the initial period 
of adjustment of the host to the antigen, it is referred to as the adapation 
phase. Virtually all of the antibody synthesis must take place during the 
second phase, and this is called the production phase. Recently Berglund and 
Fagraeus’® found an almost identical temporal division of the antibody 
response into cortisone-sensitive and cortisone-resistant phases using 5 mg. 
cortisone per kilogram per day in*rabbits. Others studying the effects of 
radiation on the immune response in different host-antigen. systems have 
found a similar division of the antibody response into radiosensitive and 
radioresistant phases, with some variation in the duration of the two phases. 
Now, in the light of our observations on the rate of antibody synthesis, it is 
apparent that the production phase can be divided into at least two parts, the 
first of which is characterized by high antibody production and coincides 
largely with the period when antigen is known to be present in the host dur- 
ing both primary and anamnestic responses. The second is characterized by 
low or basal antibody production which persists in the anamnestic response 
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after antigen is no longer detectable. Since these two rates are at least 
temporally and possibly causally related to the presence or absence of de- 
tectable antigen, they have been illustrated in Fig. 7 as the product of the 
adapted gamma globulin synthesizer associated with presence or absence of 
detectable antigen. As is well known, the basal rate of antibody production 
increases with each injection of antigen. This increase might be associated 
with increased adaptation of the host to the antigen, in line with Burnet 
and Fenner’s ideas of host adaptation.’ Such an adaptation is also sug- 
gested by the immunochemical observation of an increase in the initial anti- 
body-antigen combining ratios upon repeated immunization.* 

The specific anamnestic response to serum protein antigens is much less 
sensitive to x-radiation than is the primary response, suggesting that part of 
the initial radiosensitive phase of the primary response is unnecessary in the 
anamnestic response. This difference in radiosensitivity, however, between 
primary and secondary responses has not been found in the hemolysin 
response of rabbits.** Here again, the physical and chemical characteristics 
of the two antigens might well explain this discrepancy. 


TABLE II. HALF-LIFE OF [131 LABELED HOMOLOGOUS GAMMA GLOBULIN 








AVERAGE HALF-LIFE OF 
METHOD OF GAMMA GLOBULIN WITH 
NO. OF FRACTIONATION OF STANDARD DEVIATION = 
SPECIES SUBJECTS GAMMA GLOBULIN DAYS 
Beef +t Aleohol = Bj 
Human being—6 mo. to 
8 yr. 11 Alcohol 
Adult 14 Aleohol 
Dog 8 Alcohol 
Monkey 10 Ammonium sulfate 
: 9 Alcohol 
Babbit 9 Ammonium sulfate 
Guinea pig 13 Ammonium sulfate 
Mouse 27 Ammonium sulfate 
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The second phase of antibody metabolism, catabolism, can be approached 
more directly than can anabolism. It is dependent upon at least two factors: 
first, the metabolic characteristics of the host species, and second, the pres- 
ence or absence of specific antigen. In the absence of antigen, antibody is 
catabolized at the same rate as nonspecific homologous gamma globulin. The 
rate of homologous gamma globulin catabolism varies considerably from 
species to species as shown on Table II.° All rates are expressed as half-lives 
and the extremes are seen in beef with a 21-day gamma globulin half-life and 
in mice with a 1.9 day half-life. In the case of monkeys, rabbits, and mice, 
immunologic determinations have given half-lives of passively transferred 
antibodies which agree well with these rates determined by the isotope tracer 
technique. As would be expected, the half-life of homologous gamma globulin 
varies inversely with the metabolic rate of the host expressed per unit of 
weight. The slower rate of gamma globulin catabolism in children than in 
adults might be partially related to the low metabolic rate during the early 
months of life, but it is likely that there are also unknown factors operating 


in this situation. : 
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If the metabolic rate of the host is of prime importance in determining 
the rate of gamma globulin catabolism, it should be possible to increase the 
rate of catabolism by increasing the metabolic rate of a given species. Table 
III shows the change in gamma globulin half-life in rabbits which results 
from elevating the metabolic rate by thyroid administration. Doubling the 
metabolic rate of the rabbits results in a significant decrease in the half-life, 
from 4.7 to 3.2 days.°® 


TABLE III. INCREASED METABOLIC RATE AND GAMMA GLOBULIN HALF-LIFE IN RABBITS 











METABOLIC RATE | GAMMA GLOBULIN HALF-LIFE IN DAYS 
Normal 4.7 + 0.7 
+ 100% 3.2 + 0.4 











In order to illustrate the pre-eminence of the host’s metabolic characteris- 
tics over any peculiarity of the molecule in determining rates of gamma 
globulin catabolism, we similarly studied the half-lives of serum albumins in 
several species.1® In Table IV the gamma globulin and albumin half-lives of 
five species are compared. There is no significant difference between the half- 
lives of these two dissimilar proteins in any species. 


TABLE IV. COMPARISON OF ALBUMIN AND GLOBULIN HALF-LIVES* 






































SPECIES GLOBULIN ALBUMIN 
Beef 2s SS ee 20.7 + 1.1 
Human 13.1 + 2.8 15.3 + 2.0 
Dog 8.0 + 1.1 8.3 + 1.4 
Rabbit 4.6 + 0.8 5.8 + 1.4 
Mouse 1.9 1.2 








*Average half-lives given in days with standard deviations. 





The rate of catabolism of antibody in the presence of antigen appears to 
depend in large part upon the distribution and the physical-chemical charac- 
teristics of the antigen. The antiheterologous serum protein antibodies are 
rapidly catabolized when the specific antigen is present in the host. In this 
situation the circulating antigen and antibody apparently combine, forming 
complexes which are rapidly removed from the circulation and ecatabolized. 
Rates of removal of antibody from the circulation and its catabolism in the 
presence of specific antigen were observed by labeling with I‘** the globulin 
fraction of rabbit antibovine albumin serum (containing 50 per cent specific 
antibovine albumin antibody) and following the labeled globulin after passive 
transfer to rabbits, some of which received the specific antigen either before 
or after injection of labeled antibody.’ Fig. 8 shows the rates of elimination 
of I'** labeled antibody from the plasma. The dashed lines represent anti- 
body elimination in the absence of antigen, and they exhibit the expected 
half-life. The solid lines show the effect of administering antigen two days 
after injection of antibody. Rapid removal of antibody from the circulation 
followed ‘injection of antigen. All the anti BSA antibody (50 per cent of 
labeled globulin preparation) was eliminated within twenty-four hours. The 
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elimination rate of the remaining, nonantibody, globulin in this group twenty- 
four hours or more after BSA injection agreed well with observed rates of 
gamma globulin catabolism uncomplicated by the presence of antigen. The 
dash-dot lines indicate results when antigen was administered prior to the 
injection of labeled antibody. In this instance also all the antibody was 
eliminated from the circulation within twenty-four hours after injection. 
Fig. 9 indicates the rate at which the afore-mentioned three groups of rabbits 
eatabolized the labeled antibody. Here the rates of appearance of nonprotein 
bound [*!, indicating labeled protein catabolism, are shown. Both in the 
group receiving antigen two days after injection of labeled antibody and in 
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1 2 3 4 5 
DAYS AFTER INJECTION OF I'5! Roc 


Fig. 8.—Plasma concentrations of protein bound I, Amount of I‘ labeled anti-BSA 
globulin in plasma is plotted logarithmically against time. Animals receiving no BSA (dash 
lines) show expected rate of loss of homologous globulin. Those receiving BSA two days 
after injection of I anti-BSA globulin (solid lines) show prompt elimination of anti-BSA 
antibody (50 per cent of labeled globulin) followed by slow elimination of nonantibody I** 
globulin. Those receiving BSA before I? anti-BSA (dot-dash line) show rapid loss of 
as i geal immediately after its injection. (From Proc. Soc. Exper. Biol. & Med. 

: ,» 1953.) 


the group receiving antigen before labeled antibody, there was rapid appear- 
ance of nonprotein bound I'*! as a result of the coexistence of antibody and 
antigen in the host. Virtually all antibody was catabolized within forty- 
eight hours in both groups. Fig. 10 compares the rates of elimination of 
labeled antibody from the circulation and catabolism of labeled antibody in 
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NON-PROTEIN BOUND 15! as PERCENT OF TOTAL I®!RG6G 
INJECTED 


' Fig. 9.—Accumulative totals of nonprotein bound I! liberated as a result of catabolism 
of I! anti-BSA globulin. (Same animals as represented in Fig. 8.) Coexistence of antigen 
and I**!1 antibody in two groups receiving BSA results in prompt catabolism of antibody with 
appearance of nonprotein bound [%1, (From Proc. Soc. Exper. Biol. & Med. 84: 442, 1953.) 
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6 2 24 
HOURS AFTER BSA INJECTION 


Fig. 10.—Comparison of the rates of elimination of I"! anti-BSA antibody from the cir- 
culation and its catabolism in the presence of BSA. Catabolism of antibody is rapid, being 
largely completed in less than twenty-four hours. 
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the presence of antigen for the rabbits which received antigen two days after 
injection of labeled antibody. It is apparent that the rate of catabolism of 
labeled antibody after its removal from the circulation was extremely rapid. 
On the basis of earlier studies on the rate of antigen catabolism,’ it appears 
that both components of the immunologic complex are catabolized rapidly. It 
is of some theoretical interest that the host apparently catabolizes both: 
homologous and heterologous proteins at similar rates. Those who hold that 
the presence or persistence of antigen is essential to antibody synthesis have 
assumed that the host, while able to degrade homologous substances easily, 
is unable similarly to degrade antigenic materials.2° On the basis of our , 
observations, this assumption is not true for heterologous serum protein anti- 
gens in rabbits. 

That the pattern of antibody catabolism in the presence of antigen de- 
pends upon the characteristics of the antigen is demonstrated by the catabo- 
lism of antitissue antibodies fixed to the antigenic constituents of tissues. 
Pressman and co-workers*! found that [*! labeled rabbit antimouse kidney 
antibody, when localized in the glomeruli of mice, had a half-life of twenty 
to twenty-one days.*!* > The difference between the rate of loss of the anti- 
body presumably fixed to the antigenic constituents of the glomeruli in mice 
and the rate of degradation of antibody removed from the blood in the 
presence of circulating antigen in rabbits might be in part related to the 
difference in species but more likely is the result of localization of the anti- 
body. The antibody as part of a cireulating antibody-antigen complex or 
precipitate would be taken up, in all likelihood, by phagoeytie cells which 
apparently have the ability to degrade protein rapidly. The antibody fixed 
to the antigenic components of the glomeruli might not be exposed to cells 
with such proteolytic powers. If the antibody were attached to the glomerular 
basement membrane, which has been shown to be the most antigenic of the 
kidney’s components,” it might even be extracellular and therefore not 
exposed to proteolytic attack by intracellular enzymes. 


SUMMARY AND CONCLUSIONS 


These attempts to approach the fundamentals of the immune response by 
studying the metabolism of antigen and antibody, although leaving many 
questions unanswered, do permit a few tentative conelusions. The rates of 
synthesis and degradation of antibody to serum protein antigens are intimately 
related to the fate of the antigen. Prior to the appearance of antibody, these 
antigens are catabolized much the same as are the host’s own serum proteins. 
With the appearance of antibody, antigen catabolism becomes extremely 
rapid. Antibody synthesis is rapid only during the time antigen is readily 
demonstrable in the host. Whether small traces of these antigens persist in 
the tissues of the host for long periods of time is still debatable, but there is 
evidence that such persistence, if it does occur, is not the determining factor 
in prolonged antibody synthesis. The low level antibody production which 
lasts for many months in the specific anamnestic response appears to be 

































































































































































at; 








12. 











13. 

















502 


dependent more upon repeated exposure of host to antigen than upon 
measurable retention of antigen. Antibody to serum protein antigens is 
catabolized slowly, as is nonantibody globulin, in the absence of antigen and 
rapidly, as is the antigen itself, in the presence of antigen. If we attempt to 
reconcile these observations with the two most prevalent theories of antibody 
production, i.e., the template theory?* and the adaptation theory,’ it appears — 
that both theories might apply. First, rapid antibody synthesis seems to take 
place only in the presence of readily demonstrable amounts of antigen, or 
template; and second, low level antibody synthesis which persists for months 
during the anamnestic response appears to be primarily related to repeated 
exposure to antigen, and, therefore, perhaps host adaptation. Whether these 
general metabolic relationships between antigen and antibody will hold in 


other immunologic systems remains to be seen, but there is considerable 
evidence to suggest that they may. 
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URINARY EXCRETION OF HISTAMINE IN PATIENTS HAVING 
ASTHMA AND HAY FEVER: OBSERVATIONS ON CHANGES 
PRODUCED BY ADMINISTRATION OF CORTISONE 


Ross G. MircHe.i, M.R.C.P.E.,* Grorcr B. Logan, M.D., Gustavus A. 
Peters, M.D., anp Lowe.Lu L. HENDERSON, M.D., RocHESTER, MINN. 


LTHOUGH abundant evidence exists that histamine is concerned in reac- 
tions of hypersensitivity, comparatively few reports have appeared con- 
cerning the urinary excretion of histamine in allergic diseases. 


Using procedures that may have involved a considerable degree of error, 
Rose and associates,’ in 1950, reported the finding of large amounts of hista- 
mine in the urine of asthmatic patients and little or none in the urine of non- 
allergic persons. In a subsequent paper, Rose and his group? described the 
results of studies on eighteen patients who had various forms of hypersensi- 
tivity. During the control period, every patient had moderate to marked ex- 
cretion of histamine in the urine; this excretion usually increased after ad- 
ministration of corticotropin (ACTH), only to decrease as treatment con- 
tinued, so that in most cases the period after treatment was characterized by 
a reduction in the excretion of histamine as compared with pretreatment 
levels. 

Grob,* in 1952, using another but relatively insensitive method, reported 
that normal quantities of histamine were found in the urine of fifteen patients, 
nine of whom had asthma, and that a transient increase in urinary histamine 
was noted in ten of fourteen patients to whom ACTH or cortisone was given. 

The methods employed by Rose’s group and by Grob allowed determina- 
tion only of the total amount of histamine in urine. Use of more refined tech- 
niques, however, has shown that histamine is excreted in the urine in two 
forms, namely, as free, pharmacologically active histamine and as conjugated, 
inactive histamine.t The only published observations on patients who had al- 
lergic diseases in which the amounts of free and conjugated histamine were 
recorded separately are those of Adam and his co-workers,*® who investigated 
the urine of nine patients who had urticaria. They found that the mean daily 
excretion of free histamine was significantly greater than normal, the increase 
being due mainly to two patients who had acute urticaria, and who excreted 
an average of 104 and 46 ng per twenty-four hours, respectively. Even in this 
study, however, free histamine could not be measured accurately, and the 
small quantities present in most patients had to be recorded as traces. 
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The development by Roberts and Adam® of a more sensitive technique 
for the separate estimation of free and conjugated histamine in the urine has 
made it possible to measure free histamine in the urine of normal persons with 
greater accuracy than was possible previously. The present investigation was 
undertaken to determine whether or not this new method would allow detec- 
tion of abnormalities in the exeretion of free and conjugated histamine in the 
urine of patients who had allergic diseases. In the first part of the investiga- 
tion, histamine was measured in the urine of children who had acute and 
quiescent allergic conditions. In the second part, the effect of adrenocortical 
hormones on the excretion of histamine during acute allergie attacks was 
tested in a group of patients of various ages. 


METHODS 


30th free and conjugated histamines in the urine were estimated by the 
method of Roberts and Adam. The mean recovery of free histamine by this 
technique is 67 per cent,®* and a correction factor can be applied if desired. 
The results recorded in the present paper are uncorrected and are expressed 
in terms of the free base. In all cases, the values for free and conjugated his- 
tamine are the means of duplicate samples. 

For each test, the urine passed during twenty-four hours was collected in 
a chemically clean 2-liter bottle containing 10 ml. of twice-normal hydrochloric 
acid to maintain the urine at a pH of 5 or less. The urine was stored in a 
refrigerator until extraction, which in all eases was started within twenty-four 
hours after the collection was completed. Tests have shown that no loss of 
histamine occurs under these conditions. 


PROCEDURE 


Measurements were made of both free and conjugated histamines in the 
urine of twenty-four children who had had frequent severe attacks of asthma 
or pollinosis (hay fever) or both. In fourteen of these patients, the urine was ob- 
tained during the interval between attacks when no symptoms were present, 
while in the remaining ten the collection was made as soon as possible after the 
onset of an acute attack. The attacks of pollinosis in most cases were due to 
sensitivity to ragweed pollen; the only drugs used in treatment were aminophyl- 
line, ephedrine, or epinephrine, alone or in varying combinations, with admin- 
istration of sedatives as required. Antihistaminics were avoided, since these ap- 
pear in the urine and interfere with the final assay of histamine. 

The effect of adrenocortical hormones was studied on six oceasions in five 
patients of various ages. All were suffering from acute allergic attacks when 
the hormones were given. After a preliminary twenty-four-hour period, during 
which only epinephrine, aminophylline, or ephedrine, or varying combinations, 
were given, 150 to 200 mg. cortisone or 80 mg. hydrocortisone was administered 
daily by mouth to each of the patients for three days. The amount of histamine 
in the urine was determined daily before, during, and after use of the hormones. 
All the patients had sufficiently acute symptoms to justify the use of cortisone, 
but some were more severely affected than others and were graded accordingly. 
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RESULTS 


The mean excretion of free histamine by children in the interval between 
allergic attacks was 0.88 + 0.03 pg per kilogram of body weight per twenty- 
four hours, with a range from 0.21 to 0.57 pg (Table I). During acute at- 


TABLE I. HISTAMINE IN URINE OF CHILDREN IN QUIESCENT PHASE BETWEEN ACUTE 
ATTACKS OF ALLERGY 











HISTAMINE IN URINE 
(uG PER TWENTY-FOUR HOURS) 
FREE 


BODY WEIGHT PER KILOGRAM OF CONJUGATED 
(KG. ) TOTAL BODY WEIGHT TOTAL 


18 7.3 0.40 44 
20 0.42 15 
24 0.39 49 
25 0.57 39 
27 0.32 56 
29 0.48 9 
29 0.26 8 
31 0.35 34 
31 0.57 18 
32 0.36 16 
32 0.21 19 
40 0.27 47 
41 0.42 11 
50 0.34 26 














on! 
go 
rs 


ll eel aed 
ey as Kd soy sands eet a, 


SWANRHAWDBOUNOCND w 


food fad fad 





MEAN VALUES 
30.6 11.5 0.38 








tacks, the mean value for the group was 0.31 + 0.04 ne per kilogram per 
twenty-four hours, with a range of 0.16 to 0.52 ng (Table II). In a ecompari- 
son of these two groups with healthy children of approximately the same body 
weight (Groups III and IV of Adam and Mitchell), the mean excretion of free 
histamine in the quiescent stage was not significantly different from normal, 
but the excretion during acute allergic attacks was significantly lower 
(p<0.05) than the excretion by healthy children. The mean body weight of 


TABLE II. HISTAMINE IN URINE OF CHILDREN DURING ACUTE ATTACKS OF ALLERGY 








| ‘HISTAMINE IN URINE 
| (“#G PER TWENTY-FOUR HOURS) 
| FREE ~“ 


BODY WEIGHT PER KILOGRAM OF CONJUGATED 
(KG.) TOTAL | BODY WEIGHT TOTAL ACUTE CONDITION 


14 3. 0.26 29 Asthma 
25 : 0.28 31 Asthma 
34 : 0.16 13 Ragweed pollinosis 
36 ‘ 0.39 39 Asthma 
38 : 0.43 29 Ragweed pollinosis 
38 19. 0.52 14 Asthma 
40 ; 0.17 70 Asthma 
43 5. 0.36 41 Ragweed pollinosis 
45 D. 0.35 31 Ragweed pollinosis 
50 10. 0.21 74 Ragweed pollinosis 


MEAN VALUES 
36.3 ; 0.31 37.1 
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the patients who had acute allergy was greater than the mean body weight of 
the groups of healthy children, but this difference in weight made the differ- 
ence in excretion of free histamine even more significant, since the excretion 
of free histamine per kilogram of body weight tends to increase in later child- 
hood.® 

One child was studied during a course of monthly injections for desen- 
sitization to ragweed. Urine was collected before the start of the course 
and for the twenty-four hours immediately after each injection. In spite 
of moderately severe local reactions, no significant change occurred in the 
urinary histamine, which remained within the normal range throughout the 
course. 


TABLE III. Errect OF ADRENOCORTICAL HORMONES ON URINARY EXCRETION OF 
HISTAMINE DuRING ACUTE ATTACKS OF ALLERGY 








URINARY HISTAMINE 
(“G PER TWENTY-FOUR 


PATIENT HOURS ) 


SEX AND AGE| WEIGHT NATURE TREATMENT CON- 
( YR.) (KG. ) OF ATTACK WITH STEROIDS FREE JUGATED 


M 84 Extremely None 25.8 212 
38 severe Cortisone 21.2 161 

elm Cortisone 38.1 113 

pollinosis Cortisone 116.6 2,096 
None 72.7 817 
None 31.1 197 
None 19.7 14 
Cortisone 21.4 19 
Cortisone 32.5 26 
Cortisone 29.0 30 
None 25.6 27 
None 25.5 38 
Hydrocortisone 67.3 23 
Hydrocortisone 35.5 20 
Hydrocortisone 26.9 19 
None 13.6 37 
Hydrocortisone 29.3 61 
Hydrocortisone 30.4 64 
Hydrocortisone 30.2 147 
None 9.1 17 
Cortisone 11.1 20 
Cortisone 10.5 13 
Cortisone 7.9 9 
None 9.8 23 
Cortisone 9.4 20 
Cortisone 14.3 36 
Cortisone 14.3 24 
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The five patients who had acute allergic attacks and who were given 
adrenocortical hormones (one patient received the hormones during two pe- 
riods of observation) excreted normal quantities of histamine during the 
initial period of observation (Table III). In the first patient, whose first at- 
tack was the most severe observed in any of the patients, a dramatic outpour- 
ing of both free and conjugated histamine in the urine occurred after admin- 
istration of cortisone (Fig. 1). An abnormal increase in free histamine also 
occurred in the third patient (Table III), while in the first patient during his 
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second attack and in the second patient the increase was considerable, although 
comparable responses have been found in normal subjects.? The changes in 
urinary-free histamine were extremely slight in the mildly affected patients, 
Apart from those in the first patient, the changes in conjugated histamine were 
no greater than the normal variations without cortisone. 
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Fig. 1.—Effect of cortisone on urinary histamine in acute allergic rhinitis. 


The two attacks of pollinosis experienced by the first patient (Table IIT) 
were caused by different types of pollen (elm and ragweed) and occurred at 
an interval of four months. The attack caused by élm pollen was extremely 
severe, with profuse lacrimation, swelling of mucous membranes and scat- 
tered rhonchi in the thorax; rhinitis was the most troublesome feature. This 
patient, a physician, volunteered to omit treatment for twenty-four hours, in 
spite of acute distress, to enable control observations to be made. 

Administration of the hormones produced remission of symptoms in all 
patients, usually within twelve hours of the start of treatment, although some- 
times mild manifestations persisted for one or two days. 


ve 


COMMENT 


This study demonstrates that in the intervals between acute allergic at- 
tacks the excretion of free histamine by children is within the normal range, 
and that during acute attacks it does not increase but rather tends to be in 
the lower range of normal. This suggests that there may be retention of free 
histamine in the body. The excretion of conjugated histamine is within the 
normal range both between and during allergic attacks. The results do not 
substantiate the claims of Rose and his associates that abnormally large quan- 
tities of histamine are excreted in the urine of allergic patients. These authors 
did not state the method they used for the extraction of histamine, and it is 















MITCHELL ET AL.: URINARY EXCRETION OF HISTAMINE IN ALLERGIC DISEASES 509 





possible that the great activity found in their extracts of urine from asthmatic 
patients was due to potassium, which is eliminated from the final extracts by 
the method of Roberts and Adam. 

Our results confirm the general conclusion of Grob, since he reported that 
the total amount of histamine in the urine of asthmatic patients was not in- 
creased, but they do differ from his findings in the amounts of histamine found. 
The average daily excretion of histamine in nine normal persons was stated by 
Grob to be 7.6 mg. in twenty-four hours, with a range from 4.3 to 15.4 mg., 
expressed as the free base. The daily total excretion of histamine (free and 
conjugated) found in a normal man by Roberts and Adam never exceeded 1 
mg., and the greatest excretion noted in persons partaking of a diet containing 
large amounts of meat was found by Anrep’s group* and by Mitchell and 
Code’ to be 2.4 mg. in twenty-four hours. Therefore, it appears probable that 
Grob was measuring other substances in the urine, as well as histamine. He 
used the colorimetric method of Rosenthal and Tabor,’ which, as these authors 
have pointed out, is relatively insensitive and may not be suitable for measur- 
ing the small quantities of histamine ordinarily present in urine. 

Both Rose and his associates and Grob reported a frequent increase in the 
total amount of histamine excreted after administration of adrenocortical 
hormones to allergic patients; our results confirm that this does occur some- 
times, although in only one of the six tests was there a significant increase in 
the total histamine excreted. The present investigation suggests that during 
episodes of acute allergy, free histamine is liberated in the body by the action 
of cortisone in amounts roughly proportional to the severity of the attack. 
If this is so, the symptoms of the acute attack might be due to the retention of 
free histamine in the tissues; the release of this histamine would explain the 
clinical improvement obtained by treatment with cortisone. An alternative, 
although less likely, explanation is that cortisone depresses the activity of 
histamine-destroying systems and thus allows a large proportion of the free 
histamine formed in the body to be excreted in the urine. 

























SUMMARY 






Children excreted normal amounts of free and conjugated histamine in 
the urine in the intervals between attacks of allergy. During acute attacks, 
the excretion of free histamine tended to be decreased, suggesting that free 
histamine may be retained in the body. 

The administration of adrenocortical hormones to five patients having 
acute attacks of allergy resulted in an increased elimination of free histamine 
in the urine; in two of the patients who had severe attacks, this elimination 
was abnormally great. The effect of these hormones on conjugated histamine 


was variable. 
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Erratum 


In the article entitled ‘‘Antihistamine and Anticongestant Solutions Ap- 


plied to Nasal Mucous Membranes”’ by Leslie N. Gay and LeRoy M. Polvogt, 
which begins on page 400 of the September, 1954, issue of the JOURNAL, in 
the second paragraph under ‘‘Drugs Employed’’ on page 401 the figure follow- 
ing ‘‘(6) Naphazoline hydrochloride (Privine hydrochloride) ’’ should be 0:05 
per cent instead of 0.5 per cent. 








THE DIAGNOSIS OF ASTHMA IN INFANCY 


WiuuiAM P. Burrum, M.D., ProvipENceE, R. I. 


FEW months ago an excellent allergist said to me, ‘‘I have just seen a 
wheezing baby. I don’t know whether he has asthma or not, and I don’t 
know how to find out.’’ This paper is an attempt to clarify the situation. 

In this paper the term asthma is used to indicate what is often called 
bronehial asthma. This is the condition of recurrent wheezing, whether caused 
by the atopic mechanism or caused by infection, without prejudice as to the 
exact nature of infectious asthma. The term asthma does not include wheez- 
ing caused by such other factors as a foreign body in the bronchus, a con- 
genital anomaly, or a gland pressing on the bronchus. 

The diagnosis of asthma in infancy should, if possible, be based on three 
foundations: (1) The patient should have recurrent wheezing. (2) The pa- 
tient should be demonstrably allergic. (3) The patient should not have any 
other condition which could cause the wheezing. 


1. The patient should have recurrent wheezing. By wheezing is usually 
meant bronchial dyspnea with prolonged expiration, and musical sounds or 
musical rales. Asthmatic babies do not always have the typical asthmatic 
breathing. Sometimes there is simply noisy difficult breathing in which the 
musical expiration, if present, is drowned out by the loud gurgling of the 
tracheal mucus. Thus in early life, and especially during the first three months 
or so, the first step in diagnosis is often lacking, and, unless the corroborative 
evidence is very strong, we must be satisfied with a tentative diagnosis. 


2. The patient should be demonstrably allergic. This requirement is ful- 
filled by the presence of one of the following conditions: eezema, allergic 
rhinitis as demonstrated by a pronounced eosinophilic discharge, definitely 
positive skin tests, the asthma or other manifestation definitely produced by 
some inhalant or food, or a pronounced eosinophilia in the bronchial smear. 
Corroborative evidence, including a family history of allergy, a past history 
of colic, vomiting, or pylorospasm, a present illness history suggestive of 
allergic factors, or a blood eosinophilia of more than 4 per cent, is valuable in 
backing up a diagnosis where the direct evidence is weak. 


3. The patient should not have any other condition or disease which could 
cause wheezing. Every patient should have an x-ray of the chest to rule out 
the more obvious cases of pneumonitis, tuberculosis, foreign body, and heart 
disease. If the baby wheezes all the time without periods of complete freedom 
from any respiratory symptoms, and if relief is not obtained by treatment, a 
thorough investigation should be made, especially for congenital abnormality 
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of the blood vessels or trachea, and for foreign body. It is hardly necessary 
to study the duodenal secretions for pancreatic fibrosis if the baby is well 
nourished, has normal stools, has no x-ray chest signs, and has periods of com. 
plete health. In other words, we must be conscious of the other causes of 
dyspnea and make the studies which are indicated in the individual case. 

With many patients some of the necessary evidence is lacking. Maybe: 
the wheezing is not characteristic. More frequently the difficulty is in demon- 
strating the allergic state. Most of these babies do not have eczema; most do 
not have eosinophils in the nasal or bronchial secretions; most of them have 
negative skin tests, or tests so small that one cannot be sure of their sig- 
nificance ; and with most of them it takes time to demonstrate the inhalant or 
food factors if present. Thus we may be faced with the necessity of making a 
tentative diagnosis, and working out the definite diagnosis over a period of 
weeks or months. 

The working out of the diagnosis later may consist of the following steps. 
Allergy to some food may be demonstrated by dietary manipulation ; improve- 
ment following elimination of the food and, then, sudden and definite increase 
in symptoms following feeding of the food are not uncommonly found. Clear- 
ing of the wheezes on admission to the hospital and prompt recurrence on re- 
turning home are good evidence of inhalant allergy, if medication is not 
changed. Definitely positive skin tests are likely to appear during the second 
or third year. Even if no other evidence is found, recurrent attacks of wheez- 
ing, with complete clearing between times, may occur in such a manner that 
the diagnosis of asthma is permissible. 

In general, it can be said that in these babies either the wheezing fails to 
recur or the diagnosis becomes clear in a relatively short time, the exact period 
depending on the frequency and severity of the symptoms; the more frequent 
and severe the symptoms, the more easily can the diagnosis be established. 

The asthma of apparently purely infectious nature becomes less common 
as time passes. Within a year usually either the wheezing has ceased to recur 
or atopic causes have made themselves evident, and the diagnosis of asthma 
and also the etiologie diagnosis can be made. 











HYDROCORTISONE ALCOHOL IN THE LOCAL TREATMENT OF HAY 
FEVER: A PRELIMINARY STUDY 


CHARLES S. PENNYPACKER, M.D.* 






VER since the demonstration by Hollander and associatest that small 

amounts of compound F (hydrocortisone) exert a suppressive effeet when 
injected into inflamed joint space, it has been hoped that similar ‘‘ameliorating’’ 
changes would follow the local application of this steroid in allergic tissue. 
Hollander? later confirmed his original observations in a study of 852 patients 
treated with intrasynovial injections of hydrocortisone, and other investigators 
have demonstrated that a hydrocortisone acetate suspension exerts an anti- 
inflammatory effect on serous membranes within joints,®* ocular tissue’ and 
skin. Unfortunately, however, as certain attempts at our hospital and elsewhere 
have demonstrated, particulate suspensions of hydrocortisone acetate—at least in 
the concentrations heretofore used—eannot be uniformly dispersed on membrane 
surfaces, nor do they lend themselves well to aerosolization. 

Because of its greater solubility in water, hydrocortisone alcohol, unlike the 
acetate, is suitable for nebulization or nose drop administration. Recently a 
preparationt combining a very dilute (0.020 per cent) solution of hydrocortisone 
aleohol with two vasoconstrictors (hydroxyamphetamine hydrobromide, 0.50 per 
cent, and phenylephrine hydrochloride, 0.125 per cent) became available for 
investigational use, and it was thought that this buffered, preserved, and isotonic 
saline preparation might be of value in the treatment of hay fever. Conse- 
quently, the following study was undertaken to determine the effect of repeated 
administration of this solution upon the allergic nasal membrane. 
























METHOD 










This study was conducted from late August to early October, 1953 (a time 
when Pennsylvania’s ragweed pollen count is high) on 23 patients selected from 
private practice and from personnel at the Bryn Mawr Hospital, Bryn Mawr, 
Pennsylvania. All patients had severe symptoms, positive scratch tests to 
ragweed, classical membrane changes, and high nasal eosinophil counts. One- 
half were new, previously untreated patients; the rest were patients who had 
poor results from desensitization and antihistamine therapy. Seven patients 
were children. The patients ranged in age from 3 to 40 years. 

Children were given the medication in drop form; their parents were 
instructed to instil one dropper full in each nostril three times a day whether 
or not the nose was congested. Adults received the solution in a plastie squeeze 
bottle; they were told to put three squeezes of the solution into each nostril three 
times a day. Both methods of administration deliver approximately 0.2 ¢.c. of 
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the medication to each nostril. Ten patients who had been using an antih'stamine 
were told to continue its use if they so wished, but to add the local steroid 
therapy. 

Objective evaluations of the medication’s effectiveness were made in two 
ways: first, by direct observations of changes in the nasal membrane; second, 
by eosinophil counts taken in 16 patients before, during, and after treatment. © 

The severity of nasal symptoms (graded from 0 to 4+) was determined by 
the degree of nasal occlusion, the amount of secretion, and the pallor and boggi- 
ness of the membrane. Eosinophil counts were made by selecting a representa- 
tive area of a nasal smear treated with Strumia’s stain’—a modification of 
Wright’s stain—identifying and tabulating every cell seen consecutively until 
fifty were counted; then repeating the process in another representative area.* 
It was not always possible, of course, to make a full one hundred cell count. 

The patients’ subjective responses were also determined in two ways: first, 
during each visit, by a careful and complete recording of patients’ replies to a 
series of verbal questions; second, at the end of the season (or at the end of 
treatment) by asking each patient—or, with children, the patient’s parent—to 
fill out a questionnaire designed to elicit information on faithfulness to the 
regimen and the beneficial or untoward effects of the medication. 

The objective and subjective results of the clinical study were compared, 
first with each other, and then—in 16 patients—with the changes in the 
eosinophil counts to see what, if any, correlation existed between the three. In 
addition, an attempt was made to see if the pre- and posttreatment eosinophil 
counts varied significantly with changes in the pollen count. This was done by 
superimposing a scattergraph of all pre- and posttreatment counts on a graph of 
the average ragweed pollen count? for Philadelphia and vicinity. 


RESULTS 


Objective Results—It was possible to perform an adequate series of nasal 
membrane observations on only 20 of the 23 patients included in the study. Of 
these 20 patients, 14 showed an objective improvement in the appearance of the 
nasal membranes and airways; 5 showed no improvement; one seemed to have 
become worse. 

Of the 16 patients on whom a series of eosinophil counts were made, the 
results were doubtful in one patient whose allergy became complicated by a 
‘“‘eold’’ that developed during the course of the study. In the remaining 15 
patients, the posttreatment counts were lower in one patient, higher in 3, not 
appreciably changed in 11. 

Subjective Results—Of the 23 patients, 18 claimed some type of beneficial 
response from the medication; 2 patients said their symptoms had become worse ; 
3 noticed no appreciable change in symptoms. There is some overlapping in the 
various types of clinical response in that some obtained only temporary relief, 
a few were made worse at first with subsequent improvement, while others noted 
both immediate and progressive benefit. In evaluating these results, only the 


*The author is indebted to Miss Eleanor Hart, Senior Hematological Technician of the 


Laboratory of Clinical Pathology at the Bryn Mawr Hospital, for conducting this part of the 
experiment. 


yObtained through the courtesy of the Philadelphia Department of Health. 
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14 patients who experienced long-term relief were considered to have achieved 
a significant benefit from the hydrocortisone component of the medication 


(Table I). 













F PATIENTS WHO EXPERIENCED SYMPTOMATIC RELIEF 





TABLE I. 
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“TOTAL | TEMPORARY | LONG-TERM WORSE AT NO RELIEF 
| CASES | BENEFIT =| RELIEF SOMETIME | OR WORSE _ 
Transient relief only 4 TITTITIT NTT TITTY 
Both temporary and pro- 7 11 IITITITITTIT IMI TTI 7 
gressive improvement {| | UL 
Benefit only after one BS WVSILIIIIIL11/ TITITITITITIINAIT ITAA S17 
_week or more LLL i CLE ELL 
Worse at first but benefit 2 VIII EEE 
after one week VILIIITLTLI1 es 4 LLL 
Worse at all stages 2 VAIN TTT TTT 
he inode or tae 3 VIII TIT LTIINITITT TAT TAT 5 
_term benefit; | VAM EL A 
, =25 | - | 











Fourteen patients complained of one or more of the following side effects: 
nasal irritation or temporary increase of sneezing (10 patients), unpleasant taste 
(8 patients), headache (2 patients), insomnia (2 patients). In no patient were 
the side effects severe enough to cause discontinuance of the medication. 

Interestingly enough, 6 of the 10 patients who were coneurrently receiving 
antihistamines voluntarily discontinued this therapy and used only the mediea- 
tion containing the steroid. None of the patients who failed to obtain relief 
during the trial period indicated that increased dosage of antihistamines became 
necessary because of use of the nasal spray or drops. 

Correlation of Results —There was some, but not an exact, correlation 
between evidence of membrane changes and the degree of subjective relief 















TABLE II. RELATIONSIUIP BETWEEN OBJECTIVE AND SUBJECTIVE RESULTS IN 20 PATIENTS 












































TREATMENT | PATIENT EVALUATION | DEGREE OF TISSUE-REACTION 
PATIENT STARTED | OF RESPONSE | BEFORE | AFTER 
pe ae 29 oa 26/53 Improved 3+ +) 
2. R. T. 25/53 Improved 3+ 1+ 
3. A. S. 97 8/53 Improved 3+ 2+ Close 
4, T. S. 9/11/53 Tmproved 4+ 2+ degree of 
5. L. F. 8/28/53 Improved 3+ 2+ relationship 
6. R. F. 9/24/' 53 Improved 1+ Oe <€ between 
7. E.G. 9/17/53 Improved 3+ 1+ results 
8. A. E. 9/28/53 Improved 3+ 2+ 
9. R. B. 8/25/53 Improved 4+ 2+ 
10. J. R. 9/ 2/53 Worse + 2+ 
11. M.S. 9/11/53 Improved temporarily te 2+ | Possible 
12. F.C. 9/10/53 Improved temporarily 3+ 1+ f relationship 
13. W. L. 9/ 2/53 Improved temporarily 4+ 2+ between 






results 





















am ; 9/ 3/53 Improved 3 3+ 
15. R. M. 9/ 2/53 Improved 3+ 3+ No 
16. W. D. 8/28/53 Improved 3+ 3+ relationship 
17. J. M. 9/ 1/53 Improved 2+ 2+ between 
18. M. B. 9/10/53 Unimproved 4+ 3+ results 
19. D. C. 9/ 4/53 Unimproved 3+ 2+ 
20. H. E. 9/ 1/53 Worse 3+ 3+ J 
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achieved. Of the 20 patients on whom a satisfactory series of nasal membrane 
observations was made, 10 showed a close relationship between objective and 
subjective results, 3 showed a possible relationship between results, 7 showed no 
relationship between results (Table IT). 
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Fig. 1.—Correlation of eosinophil counts with pollen counts. 


There was no correlation between changes in the eosinophil counts and 
subjective or objective evidence of improvement. Of the 16 patients on whom 
counts were made, 9 showed long-term symptomatic improvement. Of these 9, 
one patient’s count had become lower, 2 had become higher, 5 had remained the 
same, and one was doubtful. Ten of the 16 patients showed objective evidence 
of improvement; however, the results of the eosinophil trends of one of these 
patients was doubtful because of intercurrent infection. Of the remaining 9 
patients, one patient’s count had become higher, 8 remained the same. (Table 
III.) 


There was no correlation between the pre- and posttreatment eosinophil 
counts and the prevailing amount of pollen in the atmosphere. This complete 
lack of correlation is shown graphically in Fig. 1. 


DISCUSSION 


The results of this study seem to confirm rather conclusively the findings of 
Baxter and Rose® that ‘‘there is no correlation between the degree of nasal 
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allergy and . . . the nasal smear.’’ They further indicate that there is no 
predictable correlation between nasal eosinophil counts and either the day-to- 
day amount of pollen in the air during the hay fever season or with clinical 
response to this form of local treatment. Nine of the 16 patients who received 
counts had eosinophile percentages of 25 per cent or more in one of several 
counts taken before treatment; at one time or another all of them—regardless of 
the degree of symptomatie relief achieved—had eosinophil counts of more than 
25 per cent. Four of the extremely low eosinophil but high neutrophil counts 
appeared when the patients reported what they considered to be an acute 
respiratory infection. This reversal of the allergic cytologic picture during an 
infectious ‘‘eold’’ had been originally reported by Cowie and Jiminez’ in 1936. 

It should be kept in mind that the other objective results of this study must 
be evaluated with caution; there are several factors—the patients’ recent 
exposure to a high local concentration of pollen, abrupt changes in atmospheric 
temperature are two of them—which may cause the appearance of nasal tissue 
to vary from day to day, or even from hour to hour. It is felt, however, that the 
series of observations in the 14 patients who consistently evidenced a beneficial 
membrane change tend to demonstrate that the low concentration of hydrocor- 
tisone was effective in lessening the degree of nasal allergy. Its effectiveness 
would seem to be more clearly demonstrated in the 9 patients who showed both 
an objective and long-term subjective beneficial response to treatment. 

The fact that the hydrocortisone aleohol was administered with two vaso- 
constrictors may make a separate evaluation of its efficacy rather difficult. It is 
well accepted that vasoconstrictors alone, while they may provide immediate 
relief, have no lasting or progressive benefit in hay fever; however, because they 
provide transient membrane shrinkage, the vasoconstrictors in this preparation 
aided in the distribution of the steroid by enabling it to reach all areas of the 
occluded nasal membranes. 

The subjective results of the study are of interest. Four patients who had 
a transient relief only, but who, nevertheless, classified their response as ‘‘good’’ 
in the questionnaire, apparently reacted favorably to the combination of 
vasoconstrictors but not to the hydrocortisone solution; however, it was again 
felt that the effective and long-term symptomatic relief that occurred in 14 
patients after one or two weeks of treatment is evidence of the beneficial action 
of the hydrocortisone solution. Also significant is the fact that the patients 
treated in this study provided a more than ordinarily difficult test for the 
medication; all of them suffered from severe hay fever, and half of them had 
failed to respond to the usual other treatments. Of the 14 patients who achieved 
long-term symptomatic relief, 7 did not experience this relief until after one or 
two weeks of medication. In fact, the immediate response of two of these 
patients was that their symptoms had become worse. This would seem to 
indicate that hydrocortisone aleohol may have a delayed or cumulative action 
which does not become apparent until after a week or so of therapy. Here it 
should be pointed out that many of these patients became suitable subjects for 
the study during the initial peaks of the ragweed season, and that the pollen 
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count was on the decline during the period of their clinical study. Nevertheless, 
September, 1953, was a fairly uniform test period with significant pollen con- 
centrations throughout the entire month. (Fig. 1.) 

Although four different types of side effects were reported by patients, it 
is difficult to attribute with certainty any of these reactions directly to the 
medication, except that of transient nasal irritation and sneezing. 


SUMMARY AND CONCLUSIONS 


1. Twenty-three ragweed hay fever patients—half of whom had failed to 
respond to desensitization or antihistamine therapy—were treated locally with a 
preparation combining an extremely low concentration of hydrocortisone alcohol 
with two vasoconstrictors. 


2. Fourteen of twenty patients adequately examined showed an objective 
improvement of the nasal membrane. 

3. Of 23 patients, 4 experienced an immediate but transient symptomatic 
relief, 7 experienced both immediate and long-term symptomatic relief, 7 
experienced a lasting relief only after one or two weeks of treatment. The 14 
patients who experienced a long-term relief were considered to have achieved a 
significant benefit from the dilute hydrocortisone solution. 


4. There was some but not an exact correlation between evidences of mem- 
brane change and the symptomatic relief achieved. 


5. No predictable relationships between the nasal eosinophil counts, sub- 
jective or objective response to treatment, or day-to-day amounts of pollen in 
the atmosphere during the ragweed season were seen to exist. 


6. It was concluded that the preparation is a valuable adjunct in the treat- 
ment of ragweed hay fever and that the dilute solution of hydrocortisone alcohol 
seemed to ‘‘ameliorate’’ the allergic tissue-reaction. 
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CLISTIN MALEATE 
A CLINICAL APPRAISAL OF A NEW ANTIHISTAMINIC 


Ilenry D. BEAue, M.D., FRANK F. A. Raw inG, M.D., AND 
KarL D. Ficgtey, M.D., ToLEpo, OHI0 


) 
a drugs were introduced into clinical medicine about a 
| decade ago, and since that time more than a score of such compounds 


has been made available for the treatment of various allergic and nonallergic 
conditions. There is little reason for the introduction of new antihistamine com- 
pounds unless the new drugs are superior to those currently in use. Clistin 
maleate (carbinoxamine maleate, McNeil) appears to have the necessary 
advantages, in the form of low dosage, high degree of effectiveness, and low 
incidence of unpleasant side effects, to warrant extensive clinical use. 

This is a brief report on the use of Clistin in 126 patients from a private 
practice. All of these patients suffered from severe allergic symptoms which 
had not been relieved by other measures, often including other antihistamine 
-drugs. Of these patients, 113 had allergie rhinitis, 11 had urticaria, 1 had 
asthma, 26 had allergic rhinitis and asthma, and | had allergic conjunctivitis. 
Their ages ranged from 3 to 67 years, 10 were 6 years of age or less, and 31 were 
12 years of age or less. 

Initially each patient was given an envelope containing either 4 or 6 mg. 
tablets of Clistin or an identical-appearing placebo. The patient was instructed 
to take one tablet every four hours as needed. At a subsequent visit he was 
asked whether he had noted any effect at all from the medication and how it 
compared with other drugs he had taken. No specific questions were asked 
regarding side effects, but all patients were well known to us and could be ex- 
pected to volunteer such information. Whenever symptoms were persistent 
and where it was necessary to continue medication over a period of time, the 
patient was switched to each dosage of Clistin and to the placebo without 
being informed of the change. At each visit he was asked about the effect of 
the tablets and then given a new supply. - 

RESULTS 

A. Effectiveness—The data are summarized in Table I. Of the 91 patients 
who received the 4 mg. dose of Clistin maleate, 87 per cent noted some degree 
of relief and, in 47 per cent, this relief was marked to complete. Of the 56 
patients who received the 6 mg. dose of Clistin maleate, 80 per cent obtained 
some benefit and 37 per cent obtained marked to complete relief of their symp- 
toms. All of the patients taking larger doses of the drug received some relief 
of their symptoms. The onset of action after the oral administration of Clistin 
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TABLE I. EFFECT OF VARIOUS DOSES OF CLISTIN MALEATE OR OF A PLACEBO ON 
RELIEF OF ALLERGIC SYMPTOMS 








DOSAGE OF CLISTIN MALEATE 











DEGREE OF IN MG. EVERY 4 HOURS 
RELIEF 3 | 4 | 6 | 8 l 10 | PLACEBO 

None 12 (13%) 11 (20%) 12 (43%) 
Slight 13 (14%) 13 (23%) 3 2 ( 7%) 
Moderate 23 (25%) 11 (20%) Dd (18%) 
Marked 28 (31%) 13 (23%) 1 1 8 (28%) 
Complete 1 15 (16%) 8 (14%) 1 ( 4%) 
Total number | 91 56 4 1 28 


of patients 





maleate usually required from thirty to sixty minutes, and the duration of 
action was approximately four hours. 

Because of the spontaneous variation in allergic symptoms from day to day 
or even from hour to hour, it is often difficult to attribute relief of these symp- 
toms definitely to the effect of a drug. In 28 patients who received a placebo 
identical in size, shape, and color with the Clistin maleate tablets, 16, or 57 
per cent, reported some relief of their symptoms. 


TABLE II. DEGREE OF RELIEF PRODUCED BY CLISTIN MALEATE IN VARIOUS ALLERGIC CONDITIONS 











DEGREE OF RELIEF | 





| SLIGHT TO MARKED TO TOTAL 
CONDITION NONE MODERATE COMPLETE NUMBER 
Allergic rhinitis 15 (138%) 44 (39%) 54 (48%) Ps 
Urticaria 0 3 (27%) 8 (73%) 1] 
Asthma 1 0 0 1 
Allergic rhinitis and asthma 3 18 (65%) 5 (19%) 26 
Allergie conjunctivitis 0 0 1 1 





A breakdown of the effectiveness of Clistin maleate in various allergic 
conditions is given in Table II. Of 113 patients with allergic rhinitis, 87 per 
cent reported some relief, and in 48 per cent the relief was marked to complete. 
Of 11 patients with urticaria, all obtained some degree of relief from Clistin 
maleate, and in 73 per cent the relief was marked to complete. Of 26 patients 
with allergic rhinitis and asthma, 88 per cent obtained some relief while 
taking the drug, but in only 19 per cent was the relief considered as marked 
or complete. In the group of children 12 years of age or less, 84 per cent said 
the drug gave some relief. 


B. Side Effects—tThe side effects reported by our patients while receiving 
Clistin maleate or a placebo are summarized in Table III. The most common 
side effeet was drowsiness, but in only 4 per cent of the patients was this sedation 
considered to be of moderate or severe degree. Drowsiness, when it did occur, 
seemed to disappear after a few days despite continued use of the drug. In 
only one case was it necessary to stop the drug. 

An illustrative case indicating that Clistin maleate has little sedative action 
was that of one patient, a physician, who had tried most, if not all, of the other 
available antihistaminie drugs. He was unable to continue their use because 
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of the drowsiness they produced. His allergic symptoms were relieved by 3 
mg. of Clistin maleate every four hours as needed, and he experienced no 
drowsiness while taking the drug. 











TABLE III. SiIpE Errects PRopUCED BY CLISTIN MALEATE OR A PLACEBO 
CLISTIN PLACEBO 
(126 PATIENTS) (28 PATIENTS ) 
Drowsiness 
Mild 14 1 
Moderate 4 0 
Severe 1 0 
Dizziness 1 0 
Nausea 1 0 
Insomnia 0 1 
Headache 1 0 











C. Chronic Toxicity—Clistin maleate was administered orally to 20 in- 
dividuals for a period of from four to six weeks in a total daily dose of from 
18 to 24 mg. Complete blood studies on these individuals revealed no significant 
changes in the total erythrocyte counts, hemoglobin levels, hematocrit, platelet 
counts, leukocyte, or differential counts. No toxie effects were noted in any of 
the individuals in this group other than mild sedation which was noted by three 
of the subjeets. 


DISCUSSION 


Extensive clinical use of the many antihistaminie drugs now available has 
indicated that most of these compounds may be placed in one of three groups 
on the basis of their antihistaminie potency and tendeney to produce sedation. 
On this basis, the potent antihistaminie drugs are all considered to be moderately 
sedative or highly sedative in action.’ * On the other hand, the least sedative 
drugs are also often the least potent in their antihistaminic action.” § 

A review of the literature** indicates that the currently available anti- 
histaminie drugs produce a beneficial effect in from 60 to 80 per cent of the 
patients with seasonal or perennial allergic rhinitis, and in from 60 to 95 per 
cent of the patients with urticaria. The incidence of drowsiness: in patients 
receiving the antihistamines is usually reported to vary between 10 and 60 
per cent. 

Our clinical trials with Clistin maleate suggest that this drug compares 
favorably with the most effective antihistaminie agents now available, but that, 
in addition, it produces less sedation than most of the other antihistaminie drugs 
commonly used in the treatment of allergic disorders. Our results would indicate 
that this new drug approaches the goal of a potent antihistaminie agent with 
only weak sedative properties. 


SUMMARY 
1. Clistin maleate, a new antihistaminie agent, was evaluated clinically in 
126 patients with allergic disorders. 
2. With doses of from 4 to 6 mg., usually every four hours, 80 to 87 per cent 


of the patients noted some degree of relief. In 37 to 47 per cent of the patients, 
this relief was marked to complete.’ 
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3. Drowsiness of a moderate to severe degree was observed in only 5 


patients (4 per cent). 


4. Clistin maleate is a potent antihistaminic drug with only weak sedative 


properties and should be a useful adjunct in the treatment of allergic conditions, 


6. 


~] 
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THE VEXING URTICARIA PROBLEM: PRESENT CONCEPTS 


OF ETIOLOGY AND MANAGEMENT 
JOHN M. SHELDON, M.D., KENNETH P. MatHews, M.D., AND 
Ropert G. LOvELL, M.D., ANN ARBor, MICH. 


LTHOUGH urticaria often is a rather transient and trivial illness which 
A scarcely merits very serious medical attention, some patients with severe, 
chronic, or recurrent hives are indeed most uncomfortable and appreciative 
of whatever help one can give them. The long-range management of some of 
the more refractory cases of urticaria continues to present a difficult problem 
for even the most expert in the field. Although major advances in the 
symptomatic relief of urticaria have come forth in the past decade, there is a 
relative paucity of significant literature appearing within this period of time 
in respect to the fundamental mechanisms involved in urticaria and the 
etiological management of these cases. It is the objective of this article to 
present our present procedure for handling cases of urticaria, incorporating 
within this summary mention of the articles which have contributed informa- 
tion regarding the etiological management of this condition and which have 
appeared in the literature since 1945 (see references 1, 2, 3, and 4 for review of 
the older literature). 

Urticaria is such a common disease that it behooves physicians in all 
phases of medical practice to be familiar with its management. In a recent 
survey of 1,424 college students, we® have found that 224 (or 15.7 per cent) 
gave a history of having had at least one bout of hives. This figure would be 
expected to be higher in an older age group if one could assume that patients’ 
memories are accurate. This point is confirmed by the survey of Swinny,® who 
found an incidence of 23.6 per cent in a group of 1,000 persons, although some- 
what lower figures are given in the European literature.“* Swinny’s data also 
showed that a history of urticaria is almost two and one-half times as common 
in persons who have had asthma or hay fever as in those who have not. Since, 
however, the asthma—hay fever group constituted only a relatively small 
portion of the total population (4.2 per cent), he estimated that about 90 per 
cent of cases of hives in the population at large occur in persons with no 
history of asthma or hay fever. Schwartz, in his extensive statistical study 
of the heredity of bronchial asthma, also found a positive correlation between 
asthma and urticaria and Quincke’s edema, although the correlation was not 
so close as between asthma and vasomotor rhinitis and hay fever. Acute 
urticaria is especially common in children and young adults, whereas the 
chronic form is move common in middle age, especially in women.” * 
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, Angioneurotic edema is generally considered along with urticaria, since 
the pathogenesis of these two conditions is thought to be similar. In both 
instances there is dilatation and engorgement of the minute cutaneous blood 
vessels, together with a slight cellular perivascular infiltration and marked 
edema of the tissues. There also is dilatation of the lymphatic vessels. The 
difference between the two conditions is primarily one of site of reaction, since 
in urticaria the blood vessels in the upper corium are those primarily involved, 
whereas in angioneurotic edema vessels situated more deeply in the sub- 
cutaneous tissues are the site of the main difficulty. This explains why the 
swelling is more diffuse in angioneurotic edema than in urticaria and also why 
there generally is more pruritus associated with hives, since the cutaneous 
nerve endings are most abundant in the more superficial portions of the skin. 


There has been relatively little recent work to elucidate the mechanism 
of urticarial wheal formation. The classical experiments of Sir Thomas 
Lewis® many years ago showed that urticarial wheals can be explained on the 
basis of a triple response: dilitation of the capillaries and venules; increased 
capillary permeability; and arteriolar dilitation due to an axon reflex, which 
produces the ‘‘flare.’’ He felt that these phenomena resulted from release 
into the skin of histamine or a similar H-substance. One piece of evidence for 
this hypothesis was that the injection of histamine into the skin produces 
changes very similar to ordinary urticarial wheals. Similar results can be 
produced by injecting allergens into the skin of sensitized persons. Kline and 
others have verified the similarity of histamine and allergic wheals histo- 
logically.® 1° Thus, it has been assumed that in clinical urticaria the vascular 
changes in the skin may result from the release of histamine or a similar 
substance, due to an antigen-antibody reaction or for other reasons. More 
recently, Katz!' has attempted to provide more direct proof of this hypothesis 
by reporting the recovery of histamine from perfused denuded human skin 
following the injection of an allergen. Piguet’? reported transient elevation 
in skin histamine content of urticarial papules followed by a fall to subnormal 
levels in six hours. On the other hand, Pellerat and Murat'® found a decreased 
histamine content in human skin biopsies from urticarial wheals. Probably 
the most extensive recent work in this field is that of Nilzen.’* He, too, found 
a definite decrease in the histamine content of human skin biopsies taken from 
spontaneously occurring urticarial lesions and wheals produced by mechanical 
stimulation of the skin. In following blood histamine levels in five patients 
with chronic urticaria, Nilzen found an inverse relationship between these 
levels and the clinical activity of the urticarial process. He felt these findings 
were entirely compatible with Lewis’ theories, as histamine released from the 
skin and blood cells may be very rapidly lost. Roset® has been able to detect 
increased human whole blood and plasma histamine levels with certainty only 
in eases of cold hypersensitivity (with urticaria), and these changes are very 
transient. 

Lewis’ concept of the important role of histamine, or H-substance, in the 
pathogenesis of urticarial wheal formation has also received indirect support 
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from more recent experience. The well-known ability of antihistamine drugs to 
inhibit the production of wheals by the injection of histamine’® ** or allergens 
is consistent with Lewis’ hypotheses, as is the general effectiveness of these drugs 
in the treatment of clinical urticaria. These observations do not constitute 
absolute proof of Lewis’ theories, however, for the antihistamines have multiple 
pharmacologic effects, and the role of histamine might be an indirect, rather 
than a direct, one. Of historical interest is the discovery by Emmelin and 
Feldberg'® that hairs of the common nettle plant (Urtica wrens) contain 
significant concentrations of histamine and acetylcholine, and symptoms and 
signs of nettle rash can be reproduced by pricking a combination of these two 
chemicals into human skin. Since the word urticaria is derived from the name 
of this plant, there now is evidence that, even in the most literal sense of the 
word, urticaria may be related to histamine! It is peculiar that other chemical 
compounds closely related to histamine fail to show its remarkable effects when 
applied to the skin or mucous membranes.'® 

Studies on skin physiology in recent years have also contributed to an 
understanding of the mechanism of wheal formation. Observations®® that per- 
fusion of skin with histamine results in a prompt increase in the weight and 
volume of the skin, increased blood flow, and a transient period of hemoconcentra- 
tion all tend to substantiate the hypothesis that histamine produces increased 
eapillary permeability. Increased skin fluorescence at the sites of histamine 
and allergic wheals following the intravenous injection of fluorescein and ex- 
posure of the skin to ultraviolet light has also been taken as an indication of 
inereased capillary permeability in these wheals.2_ Analogous experiments have 
shown that histamine wheals also pick up circulating blue dye.*"* Recent studies 
also have explored Lewis’ concept that the “flare” surrounding urticarial wheals y. 
results from arteriolar dilatation produced by an axon reflex initiated by 
histamine. Working with frog skin and nerve preparations, Habgood** observed 
the spontaneous discharge of nerve impulses from the skin during and follow- 
ing antidromic stimulation. His studies suggested that these impulses were 
initiated by a histamine-like substance released into the skin. The importance 
of a nervous mechanism in producing the ‘‘flare’’ phenomenon was also sub- 
stantiated by Cooper’s®® confirmation of Lewis’ observation that intracu- 
taneous injections of histamine fail to produce a flare in regions of old 
complete spinal nerve transections. In studying the cutaneous histamine 
reactions in a group of patients with various neurological lesions, Cooper also 
found, in contrast to Lewis, that the flare is decreased in dermatomes below 
lesions producing complete transection of the spinal cord. On the basis of this 
ard many other observations, he concluded that the flare phenomenon cannot 
be explained on the basis of an axon reflex alone but that it involves a supra- 
segmental reflex are extending to the diencephalon or higher. Both the 
afferent and efferent impulses in this are travel via the dorsal roots, and the 
autonomie nervous system is not involved. Cooper grants that an axon reflex 
may occur, but he feels that the flare occurring after thirty seconds is a result 
of a central reflex. Cormia and Kuykendall** have made the interesting ob- 
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servation that the subjective sensation of itching produced by the intra- 
cutaneous injection of histamine correlates more closely with the size of the 
flare than with the size of the wheal. The subjective itch threshold, however, 
is also influenced by psychological factors.*> Preliminary studies on the pres- 
sure required to produce intradermal wheals in human skin? are of interest 
as is the abnormal MeClure-Aldrich test manifested by patients with urticaria.’ 
Although allergists are accustomed to thinking of histamine liberation in 
terms of antigen-antibody reactions, it should not be inferred from this dis- 
cussion that cutaneous histamine release occurs only on an immunologic basis. 
Lewis pointed out that the triple response can be produced by a large variety 
of physical and cheniical means, and perhaps some of these other mechanisms 
may be involved in cases of urticaria for which no immunologic explanation 
ean be found. The ingenious experiments of Grant, Pearson, and Comeau* 
some years ago strongly suggested that the autonomie nervous system, par- 
ticularly cholinergic nerve fibers, plays an important role in certain cases of 
urticaria due to emotion, heat, and exercise. Nerve blocks prevented the 
usual urticarial response to the distant application of heat, whereas occlusion 
of the circulation did not have a similar effect. Injections of several different 
cholinergic drugs produced local or generalized urticaria, these effects 
being blocked by atropine. Repeated exposures to heat, exercise, or cholinergic 
drugs were followed by a period of refractoriness to these agents, although the 
skin still would respond to histamine or morphine. Grant and his associates 
interpreted these data to indicate that in such patients the central nervous 
system was stimulated by heated blood to send out impulses via cholinergic 
nerve fibers of the autonomic nervous system to the skin, where acetylcholine 
vas released.~Somehow the latter—perhaps due to a reaction with an anti- 
body in the skin—caused the production of urticaria. Hopkins, Keaton, and 
Hazel*® provided early confirmation of the work of Grant and his associates, 
and in recent years a number of workers***** have established ‘‘cholinergic’’ 
or ‘‘cholinogenic’’ urticaria as a fairly well-defined clinical entity. Although 
typical cases of this type are generally thought to be rather rare, it is im- 
pressive that Siegel*' has been able to collect twenty-two cases within a rela- 
tively short period of time. The consensus of recent investigative work sug- 
gests that ‘‘cholinergic’’ urticaria is mediated by the release of histamine 
(caused by acetylcholine), particularly since the lesions fail to appear in 
histamine-exhausted skin areas.*! The favorable effect of antihistamine drugs 
on ‘‘cholinergic’’ urticaria is difficult to interpret.** °° Mueh of the work in 
this field has been summarized recently by Grant.*7 The voluminous and con- 
fusing older literature on the relationship of the nervous system to urticaria 
and the skin vasculature has been reviewed by Stokes, Kulchar, and Pillsbury.‘ 





‘ 


In recent years there has been much interest in ‘‘histamine liberators,”’ 
and studies of these substances may also be pertinent to the problem of 
urticaria.**>* 71" Attention was focused on this subject by the impressive 
hypotensive, urticariogenic, and gastric secretory effect of Tween (sorbitol 
monolaurate) compounds in dogs. Subsequent work showed that these phe- 
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nomena were attributable to the release of histamine. Many techniques were 
used for studying these substances, including measurement of the blood pres- 
sure, gastric secretion, venous oxygen content, uptake of circulating dye in 
the skin (greatest in regions of high histamine content), direct blood histamine 
measurements, recovery of histamine from tissue perfused with histamine 
liberator in vitro, and demonstrating depletion in tissue histamine content 
after exposure to these substances. In the skin, histamine liberators were 
found to elicit a typical triple response, this reaction being reduced by anti- 
histamine drugs and by repeated injections into the same skin area. Cortisone 
does not inhibit the initial skin reaction but lessens the response to repeated 
injections.°'! Although much of the experimental work has employed Tween 20, 
compound 48-80, dextran, morphine, and curare as histamine liberators, 
numerous other substances have this effect**: peptone, trypsin, lysolecithin, 
animal venoms, certain bacterial toxins, strychnine, licheniformin, diamines, 
diamidines, diguanidines, diisothioureas, diquaternaries, Propamidine, papav- 
erine, codeine, thebaine, apomorphine, horse serum and egg white (in unseni- 
tized cats*® **), antigens in sensitized animals, pethidine,®*> polymyxin,*® and 
polyvinylpyrrolidone. The potential importance of these observations to clinical 
medicine has not yet been fully evaluated, but it is interesting to speculate as to 
whether some cases of occult urticaria might be due to the effect of some as yet 
unrecognized histamine liberator substances. 

A final area of current research which may or may not have future 
applicability to an understanding of angioneurotic edema is studies on the edema 
produced by egg white in unsensitized rats.°°-** These animals develop a 
peculiar serous inflammation and edema of the paws, snout, ears, and clitoris 
or penis within one or two hours after the first injection of egg white. 
Ovomucoid seems to be the portion of egg white responsible for the reaction,®° 
but the phenomenon also can be produced by dextran, globulin, and other sub- 
stances, and may be elicited in species other than the rat.°* The reaction is 
inhibited by anithistamines, ACTH, cortisone, estrogens, and testosterone, and 
augmented by thyroxine, adrenalectomy, and desoxycorticosterone. The site 
of inoeulation®™ plays a peculiarly important role in the production of these 
interesting reactions, the mechanisms of which remain to be elucidated. 


DIAGNOSIS 


In urticaria and angioneurotic edema one has conditions in which the 
diagnosis usually is very simple. Even the patients themselves often are 
familiar with the wheals or flat-topped papules which are characteristic of 
hives. The individual lesions may vary in size from that of a pinhead to that 
of a platter. Pruritus almost always is present with urticaria, although it may 
be mild or absent with angioneurotic edema. When there is any doubt as to 
diagnosis, perhaps one of the most helpful clues is the evanescent nature of the 
individual urticarial lesions. Usually each hive persists for a matter of only 
a few hours or at most for a day or so. While one crop of lesions is fading, 
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another group may be appearing. There are very few other skin conditions 
in which the individual lesions are so evanescent. Hives may occur on any 
part of the body.” 

Generally there are a few other diseases which need to be considered in 
the differential diagnosis of urticaria and angioneurotic edema. Urticaria 
factitia or dermographism should be recognized as such and differentiated 
clinically from ordinary urticaria. This condition should be suspected par- 
ticularly when the patient mentions that the wheals occur almost exclusively 
on areas of friction or where he has scratched himself. These patients 
commonly demonstrate linear lesions under belts, shoulder straps, or exposed 
areas where the skin has been traumatized. The diagnosis may be confirmed 
by producing a marked wheal by stroking the patient’s skin.® If the lesions 
of which the patient complains seem to occur entirely after friction on the 
skin, the whole condition may be explainable on the basis of dermographism, 
and a search for additional causes of the trouble may yield negative results. 
We have been impressed in recent years with the high incidence of dermog- 
raphism in patients who have had penicillin reactions.“° This may persist 
for long periods of time after all evidence of the drug reaction has dis- 
appeared. Kalz*’ has recently described an unusual case of delayed and per- 
sistent dermographia. The reaction reached its peak six to eight hours after 
the skin was traumatized, and the edema persisted for twenty-four hours. We 
have seen one case of this type. 

Urticaria pigmentosa should be mentioned in passing when considering 
the differential diagnosis of urticaria. This is a pigmentary disease of the 
skin which has no close etiological relationship to ordinary urticaria and is 
mentioned here only to point out that confusion may arise from the similarity 
in their names. The persisting pigmented macules, papules, or nodules charac- 
teristic of urticaria pigmentosa are totally unlike ordinary hives, although 
evanescent wheals also may be seen. These wheals may be reproduced by 
vigorously rubbing the skin in the vicinity of the pigmented lesions. Saunders 
and Miller®* feel this latter response is due to the liberation of histamine or an 
H-substance following trauma to the skin. Insect bites also must be con- 
sidered in the differential diagnosis of urticaria, particularly in children. 
Close inspection of the lesions usually reveals a central punctum which 
provides the clue as to the diagnosis. The distinction between urticaria and 
erythema multiforme is not always entirely sharp, borderline cases sometimes 
being encountered. Papular urticaria (lichen urticatus) of childhood also must 
be differentiated, although Feinberge® has found that allergic factors are im- 
portant in some eases of this condition. A number of recent authors*’* have 
stressed the importance of insect bites (flea, bedbug, and mite) in the patho- 
genesis of apparent papular urticaria. Others have suggested that a filtrable 
virus™ or light*? may play a role, but these reports require confirmation. 
Finally, there are occasional cases of contact dermatitis and atopic dermatitis 
in which there are localized areas of cutaneous edema which superficially re- 
semble urticaria. The entire clinical picture, however, usually leaves little 
doubt as to the correct diagnosis. 
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Angioneurotic edema must be distinguished from all the other numerous 
types of edema. This, however, usually can be done quite easily. In the first 
place, angioneurotie edema ordinarily is not a dependent edema. Second, the 
edema usually oceurs asymmetrically. There are few other conditions which 
will lead to swelling of just one eye, one hand, or part of a lip.*° Third, the 
transient nature of the edema and its relationship to urticaria also provide 
valuable clues. Elephantiasis nostras is a condition with which many physicians 
are not very familiar, and thus it is confused at times with angioneurotic 
edema.*! Elephantiasis nostras is a chronic, low-grade lymphangiitis, usually 
due to a bacterial organism such as a streptoceccus. It is especially likely to be 
confused with angioneurotic edema when it occurs about the nose or lips. One 
often may note, however, that the patient has a fissure in his lip or at the nares 
which serves as a portal of entry for bacteria. Then, the history reveals that the 
swelling has lasted for a period of weeks or months, rather than for a matter 
of a few hours or days. Treatment of this condition centers about the use of 
antibiotics or chemotherapy, and superficial roentgen ray and radon therapy 
have been helpful. Plastic surgery occasionally is necessary.*! 


COMPLICATIONS 


Although urticaria and angioneurotie edema are rightly regarded as being 
benign diseases in most eases, the possibility of more serious consequences should 
be kept in mind, particularly when the lesions are associated with the fully 
developed syndrome of serum sickness. The danger of laryngeal edema is well 
known. Patients with urticaria and angioneurotie edema, particularly the acute 
type, often have associated gastrointestinal symptoms such ag vomiting, ab- 
dominal cramps, or diarrhea. This has been shown to be due to actual edema of 
the gastrointestinal tract,®? at least in some eases. It is well known that periph- 
eral neuropathy may be induced by severe serum sickness, presumably by 
compression of nerves by the surrounding edema.**** Unilateral brachial neuri- 
tis with involvement of the fifth and sixth cervical nerve roots is the most 
common manifestation of this type, but rare instances of isolated cranial nerve 
palsies and polyneuritis have been described.** Apparent cerebral edema also 
may occur in association with urticaria and angioedema.**** Usually this condi- 
tion is manifested by mental confusion or coma, but hemiparesis and convul- 
sions®* ean occur. Such patients often have increased pressure, cells, and 
protein in their spinal fluid. This subject has been well summarized by Park 
and Richardson,** and Davison’? has assembled an extensive bibliography. 

In recent years, at least three cases have been observed at our institution 
in which persisting renal disease has followed severe penicillin reactions asso- 
ciated with marked angioneurotic edema. In a careful follow-up of these 
cases, Schoch™ reports that one man, who is known to have had normal urine 
prior to his severe penicillin reaction four years ago, now is in the terminal 
phases of renal failure. Some features of the case suggest he may have 
periarteritis nodosa. Two other patients have persisting albuminuria, micro- 
scopie hematuria, and impaired renal function after one year and four months, 
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respectively. Needless to say, it is impossible to be certain that the penicillin 
caused the renal disease in these cases, but the time relationships are sug- 
gestive, and these cases are of great interest in that they may represent an 
intermediate stage between the ordinarily reversible pathology of urticaria 
and serum sickness and the irreversible changes characteristic of some of the 
collagen diseases. The finding of L.E. cells in some cases of severe penicillin 
reactions described by Walsh and Zimmerman’? and by Miescher and Dela- 
cretaz®® is of interest in this regard. Zuelzer and Apt®’ report urticaria asso- 
ciated with a fatal necrotizing granulomatous disease in small children charae- 
terized by intense eosinophilia. Hives also have occurred in association with 
Loeffler’s syndrome.** 

Another disquieting aspect of this problem is the considerable number of 
recent reports®’"''° suggesting cardiac involvement in severe cases of angio- 
neurotic edema or urticaria associated with serum sickness. Some of these 
publications are concerned simply with minor, transient electrocardiographie 
changes, but in other instances the patients had clinical symptoms and signs 
of myocardial infarction as well as diagnostic electrocardiogram changes. 
Cardiae disturbances have been reported in association with allergic reactions 
to penicillin, sulfonamides, tetanus antitoxin, aspirin, and Cincosal. Finally, 
it might be mentioned that exophthalmos has been reported in association with 
angioneurotic edema and serum sickness,''' and it has been stated that the 
bile ducts, salivary glands, lungs, joints, and genitourinary tracts may be 
involved in angioneurotie edema.'® 


MANAGEMENT 


The diagnosis of urticaria or angioneurotic edema usually presents little 
or no difficulty, but management of the patient may be a more formidable 
task. Although the cause for some of the acute cases of urticaria is quite 
obvious and the management very simple, solving the chronic cases may tax 
the utmost abilities of the physician. Both a thorough general medical evalua- 
tion and an intelligently planned immunologic investigation are requisite for 
achieving success in detecting the cause of the urticaria in many of the more 
chronic eases. Of course, symptomatic relief often is easily obtained, but both 
patient and physician will become dissatisfied with such treatment in the long 
run if the hives continue to recur. The only satisfactory way of achieving 
good long-range results lies in being able to identify the cause of the condition. 

The most important step in evaluating the cause of urticaria is a 
thorough initial history. In taking such a history, particular emphasis should 
be placed on factors which are known commonly to eause hives. Although 
there are numerous conditions which often may be associated with urticaria, 
the following four factors should receive special consideration, since experi- 
ence” * 7 112-125 has shown them to be the most common apparent causes of 
hives and angioneurotic edema: drug allergy, food allergy, infections, and 
psychie factors. To a considerable extent the evaluation of a case of urticaria 
involves going down this list of possibilities, methodically ruling them out one 
at a time. 
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Often it is wise to begin the investigation by ruling out drug allergy as 
the cause of urticaria, since this usually may be accomplished rather simply, 
and drugs seem to be an increasingly important cause of urticaria and angio- 
neurotic edema as more and more new therapeutic agents are brought into 
use. This is reflected in the data of Steinhardt,’** which show an increase in 
drugs as the suspected etiological agent in cases of urticaria seen at our 
institution in recent years as compared to a decade ago. Even children these 
days give histories of having received an amazing array of allergenic drugs.**® 
Bruun found drug allergy to be the most common identifiable cause in 132 
eases of angioedema seen at a Danish clinic.’*° For this reason, all patients 
certainly should be asked to name all the medications which they have re- 
ceived within several weeks of the onset of their urticaria. The individual’s 
statement that he has taken no drugs should not be accepted at face value, 
however, since many persons take some medications so habitually that they 
do not consider them drugs. Therefore, it is necessary to remind the patient 
specifically about some of the more common medications such as aspirin, nose 
drops, catharties, sedatives, tonics, vitamins, ointments, contraceptives, peni- 
cillin, other antibiotics, sulfonamides, hormones, and biologicals. If a person 
has taken a drug which is known to eause urticaria and the time relationship 
between the ingestion of the drug and the onset of the hives is a suggestive 
one, it is a reasonable assumption to conclude that the urticaria is due to this 
drug until proved otherwise by stopping the drug and seeing if the hives 
disappear. Consideration should be given to the fact that a patient may be- 
come sensitized to a drug which he has taken for years. It also is to be 
remembered that some drugs, particularly penicillin, may cause delayed 
urticarial reactions. 

No attempt will be made here to review the voluminous literature on 
penicillin allergy, although many of these reactions are of the urticarial or 
serum sickness type.127 E. A. Brown?*® reviewed over 300 articles on this 
subject in 1948, and many more publications have appeared since then. Kern 
has emphasized the severe and fatal reactions in his more recent review.'*° 
It is obvious, therefore, that one should question patients especially carefully 
about having received penicillin by any of the many routes by which it may 
be administered, remembering that reactions may be delayed in their onset 
and occasionally persist for many months. Reports continue to appear in the 
literature on urticarial reactions or angioneurotic edema from other known 
drug allergens, such as arsphenamines,’*** estrogens,'*° mereurials,'*? 1°? 
aspirin,'**-487_ phenolphthalein,'** 1° phenylhydrazine,’* iodides,** local anes- 
theties,14” 14° horse serum,'** thiopentone,’** Pentothal Sodium,™® ™* Syna- 
poidin,'*® intracutaneous skin testing antigens,’* sclerosing solutions (quinine, 
urethane, sodium morrhuate, and Sylnasol'®°) quinidine,*'* pronestyl,’®? and 
digitalis.°* 1° The patients sensitive to digitalis leaf also reacted to several 
of the purified digitalis glycosides. Besides urticaria, one of the patients 
also had evidence of genitourinary allergy to digitalis,’°* while another case'* 
is the first reported to give positive skin tests and passive transfer tests to 
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digitalis and its glycosides. Although allergic reactions caused by thiamine 
are not rare,’** 15° it has been questioned’*’? whether these are all on a specific 
immunologic basis. 


Allergic reactions to insulin'*-'®? and liver,'S*-?*' usually urticarial in 
type, have attracted considerable attention in recent years. Insulin allergy 
oceasionally is associated with insulin resistance, although there is evidence 
that the circulating antibodies associated with these two phenomena are not 
identical.17° There was general agreement several years ago that ‘‘crystalline”’ 
insulin itself is responsible for most cases of insulin hypersensitivity, but 
Jorpes’**?: 175 observation that many insulin-sensitive patients can tolerate 
insulin which has been recrystallized many times suggests that impurities in 
even ‘‘crystalline’’ insulin may be the allergenic substance. Recent studies 
by Bukantz and Klingberg’ have supported this concept. Although allergy 
to liver extracts has caused considerable difficulty in the past, the use of 
vitamin B,,. should largely solve this problem. 


In addition to drug reactions, urticaria may be produced by other simple 
chemical substances, such as bromsulphalein,’®” 1° Decholin,'’* *% trinitro- 
toluene’®® and tannic acid.’*’ Since positive passive transfer tests could be 
obtained with the serum of their tannic acid-sensitive patient, Johnston and 
his associates’? had the rare opportunity to study rather precisely the chemi- 
eal configuration of the substance producing the immediate whealing reaction. 


Needless to say, most of the recent reports of urticarial drug reactions 
have dealt with the newer therapeutic agents. Although reactions to most of 
the newer antibiotics are generally of a different type, urticaria has been 
reported due to streptomycin,’**-*°%* dihydrostreptomyein,?* Aureomyein,?”~?° 
Chloromyeetin,?® 71° Terramyecin,”" and polymyxin.?"2 This subject has been 
extensively reviewed by Kutscher, Lane, and Segall.*!* *1* Many other drugs 
in current use have been reported to produce urticaria or angioneurotie edema: 
para-aminosalicylie acid,?’> 71° sulfanomides,?!7 Heparin,”!*-??! thiouracils,???-**° 
Paradione and Tridione,”*” *** hydantoins,?*® bovine serum albumin,?*° dex- 
tran,?** hesperidin chaleone sodium,”*? phenylbutazone,”** and quinacrine.?™ 
During and after the war there was considerable interest in allergic reactions 
to virus and rickettsial vaccines containing egg antigens.?*°-?*? Although these 
reactions were rare, Stull?*> showed that the amount of egg antigens in these 
vaccines was sufficient to cause severe difficulty in a very sensitive individual. 
Antirabie vaccine also has producéd urticaria.2*° Finally, it seems para- 
doxical that urticarial reactions are caused at times even by potent anti- 
allergic drugs, including Pyribenzamine,”*" 242 Chlor-trimeton,?#* ACTH?**?47 
and cortisone,***-*° although the reliability of some of the latter reports might 
be questioned. Apparently ACTH allergy may be either species specific or 
organ specific.2** 745 

The problem of skin testing to drugs has been well presented by Sher- 
man®°? and others**! and is too complex to be presented here except in sum- 
mary fashion. As a rough generalization, reliable skin tests in urticarial 
types of hypersensitivity states are obtainable only with high molecular weight 
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drugs, such as insulin, liver extract, horse serum, egg-containing vaccines, and 
ACTH. With occasional exceptions, skin tests with simple chemicals are 
unreliable and sometimes dangerous. Thus, the diagnosis of drug urticaria 
normally must be made on clinical grounds by seeing if the skin condition will 
clear up when the suspected drug is discontinued. More convincing proof 
could be obtained by reproducing the lesions several times by readministration 
of the drug, but this procedure is too dangerous for routine clinical use when 
one is dealing with potent drug allergens or highly sensitive patients. The 
general problem of drug allergy has been comprehensively reviewed by Carr?°? 
and others.??® 28 

After inquiry about drugs, the physician then ought to direct his attention 
to the possibility of food allergy as a cause for the difficulty. Certainly, the 
patient should be asked if he is suspicious of any foods as the cause of his 
hives, and occasionally the etiological diagnosis can be made right at that 
point. As in evaluating food allergy in general, foods may be divided into 
two main groups in regard to their capacity for inducing urticaria. One group 
ot foods, such as nuts, seafoods, and berries, is likely to bring on acute hives 
or angioneurotic edema within a short time after they are taken. Often the 
symptoms from such foods are quite severe and may be associated with a 
gastrointestinal upset. On the other hand, a different group of foods, such 
as milk, beef, and legumes, is more prone to cause delayed and less acute 
reactions, beginning a number of hours (or possibly even a day or more) after 
the food is taken. Thus, in cases of acute, sporadic urticaria, the patient 
should be asked if he can remember whether any of the foods that are likely 
to cause acute allergic reactions were taken shortly before the onset of the 
rash. In fact, many patients themselves rapidly recognize the association be- 
tween certain seafoods, berries, or nuts and their urticaria and make the 
etiological diagnosis without even consulting a physician. The more difficult 
problem is with the chronic cases where the food reaction may be a delayed 
one, thus making it much more difficult for the patient and physician alike to 
recognize the relationship between the food and the urticaria. Another con- 
fusing factor is that many foods in this latter group are ones which the 
patient eats almost daily, thus again tending to obscure the relationship be- 
tween such foods and symptoms. 

A complete discussion of the means of evaluating food as the cause of 
urticaria would involve a complete dissertation on the entire field of food 
allergy, a subject much too broad to be discussed completely here. In sum- 
mary, however, the following procedure has proved to be of value. First, a 
thorough initial history should be obtained in regard to any suspicions the 
patient may have regarding food as the cause of his urticaria, the relationship 
of the skin lesions to meals, and the food eaten at the times when the patient 
had any acute attacks of urticaria. In addition, inquiry should be made as 
to the patient’s food likes and dislikes, as these may give some leads at times. 
Furthermore, a dietary history should be taken, asking the patient how many 
servings per day or week or month he has of the more common foods. From 
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this, the physician (in cases of chronic urticaria) should be especially suspi- 
cious of foods which the patient may be eating in unusual amounts. 

Following the initial history, a decision must be made about skin testing 
to foods. Such tests often give clinically significant results in patients having 
acute urticaria from such agents as seafoods or nuts. In these cases skin 
tests, however, are of limited value, since the diagnosis often can be made on 
the basis of the history alone. One is more in need of aid from laboratory 
tests in chronic urticaria where the delayed reacting foods are more likely 
to be involved, but unfortunately skin test results are of limited reliability in 
these circumstanees. It is our feeling that skin tests would be optional at the 
outset of the investigation of a case of urticaria, although subsequently one 
might be more inclined toward doing such tests if the cause of the condition 
did not soon become apparent. The important point, however, is that the 
results of skin testing are not in themselves diagnostic of the cause of the 
urticaria but are simply aids in further evaluation of the case. The only 
way to establish clinical food sensitivity is to relieve the condition by eliminat- 
ing the food and reproduce it by readministration. 

The procedure for further evaluation of possible food allergy would 
depend on how frequently the urticaria is occurring. If lesions appear only 
oceasionally—perhaps less often than every two or three weeks—a good 
initial approach would be simply to have the patient keep a written diary of 
his food intake, indicating in the diary exactly when hives appear. After two 
or three outbreaks of urticaria, a review of this diary may reveal that some 
relatively uncommon food—cantaloupe, for example—may have been taken 
prior to each episode of urticaria. On the other hand, in persons having 
almost continuous urticaria, food allergy is evaluated most reliably by putting 
the patient on some sort of elimination diet for a limited period of time (for 
instance, a week or ten days). An arbitrary elimination diet may be used, 
selecting foods which relatively seldom cause allergic difficulty. Standard 
elimination diets, however, should be freely modified to apply to the individual 
case as indicated by clues obtained from the history or skin tests (if the latter 
have been done). If the patient’s trouble clears up on the prescribed diet, 
foods then are added back to the menu one at a time and in large amounts at 
intervals of one to three days to see which foods actually cause the urticaria 
to recur as they are readded. Although the procedure*** of adding a new food 
at every meal may be satisfactory in*some eases, it would lead to confusion in 
others. If the patient seems to react to a certain food, more conclusive proof 
of allergy to this substance may be obtained by having him repeat the food 
addition onee or twice more (after a period of avoidance) to rule out the 
possibility that the flare-up the first time might have been due to coincidence. 
The patient should be urged to continue with further individual additions, 
even though he has reacted to one food, since food allergies often are multiple. 





If the subject fails to improve on the initial diet, the further procedure 
depends upon the level of suspicion of food allergy and the strictness of the 
diet which failed to clear the patient. Sometimes at this point the physician 
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4 utilizes a provocative (Black) diet, containing foods which very commonly 
cause delayed reactions, to see if the patient will flare. If the aforementioned 

measures fail to solve the problem and yet one still wishes more completely . 

| to exclude food allergy, one may finally, in highly selected cases, place the , 

subject on a synthetic diet containing no ordinary foods. It is usual to use 

protein hydrolysates for this purpose, although the bad taste of many of these | 

preparations markedly limits the feasibility of the procedure. 
Throughout all these maneuvers it is very helpful to have the patient 

keep a written record of his symptoms in relationship to foods, helpful forms 

for this purpose being described in books on allergy.®? **° It is important in 

evaluating these procedures to withhold the regular administration of sympto- 

matic drugs which would tend to interfere with the results. Eliminating one 

food at a time is not recommended, since this never will solve the problem if, 

as is often the case, the patient is allergic to more than one food. Ingestion 

tests (after a period of avoidance of the food to be tested) carried out in the 

physician’s office are helpful sometimes, particularly if the doctor has never 

seen the skin lesions or if there is some reason to question the reliability of 

the patient’s observations. More often, however, foods can be tested satis- 

factorily at home. It must be admitted that in our experience perhaps less 

than 10 per cent of cases of occult, long-standing, chronic urticaria have been 

solved by the use of these dietary procedures. There is no other way, however, 

to exclude this possibility, and success is achieved often enough to make the 

effort well worth while in instances where no other cause for the urticaria is 

apparent. There have been few ease reports of urticaria due to food in the 

recent literature,?°** 

known that it is seldom reported at present. 
The possibility that urticaria or angioneurotic edema might be related to 

some infection also should receive consideration at the time the patient first 

is seen. Evidence of infection should be sought particularly in such sites as 

the tonsils, teeth, sinuses, chest, gall bladder, pelvis, prostate, and urinary 

tract. The inclusion of a careful review of systems in the initial history and 

a complete general physical examination are the best means of discovering 

such a lesion. The mechanisms by which infection may cause urticaria are 

not elearly defined, there being much debate among clinicians interested in 

this problem concerning theories designed to explain such relationships. 

There also is considerable variability in the frequency with which different 

workers aseribe urticaria to infection,” 7°? these differences in opinion 

being underscored by a recent symposium on this subject. One special type 

of infection which should be considered, particularly in urticaria patients 

who have a high eosinophilia in the peripheral blood, is parasitism of the 

gastrointestinal tract. For this reason, stool examinations on patients with 

urticaria should be routine in all cases that are not readily solved by other 

means. The importance of this statement has been emphasized by the recent 

report of Cohen and Criep,”** who found amoebic infestation to be the cause 

of chronic urticaria and angioedema in nineteen of twenty-eight veterans in 
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their study. Eosinophilia and gastrointestinal symptoms were not prominent 
in this series. Mexican workers** also have noted an increased incidence of 
urticaria in patients with amebae in the stools. Wine,” working in southern 
Georgia, reports seeing 105 cases of urticaria and angioedema due to hook- 
worm infestation within a period of three years; 79 per cent of these patients 
had definite eosinophilia. Apparently, all cases cleared after receiving ade- 
quate treatment with hexylresorcinol, and only one had relapsed prior to a 
three month follow-up examination. Case reports of urticaria due to 
malaria?***"° continue to appear in the literature, there apparently being some 
disagreement as to the frequency of this condition. Harris and Mitchell 
reported a case due to Giardia lamblia infestation.2*t | Reports in the older 
literature concerning a relationship between some cases of urticaria and 
fungus infection of the skin have gained support from the more recent 
demonstration by Jadassohn and Suter?” of an immediate urticarial skin re- 
action to Trichophyton in a patient who also gave a tuberculin type reaction 
to this antigen. The former type of response could be passively transferred. 
An increased incidence of urticaria in rheumatic fever has been claimed by 
some workers,”** but this requires verification. 

The possibility that urticaria or angioneurotic edema may be related 
largely to psychogenic factors also should receive major consideration, as this 
is the only explanation for the condition which can be arrived at in many 
eases. Although a relationship between urticaria and emotional stress seems 
clinically conspicuous in some eases, the exact mechanism by which this 
occurs again is in debate. Furthermore, one should not assume that just 
because the patient is tense and also has urticaria the one condition necessarily 
causes the other. Many neurotic persons may have urticaria due to food 
allergy or even, perhaps, due to drugs which they are taking for their 
nervousness! Emotional factors also should not be considered as causative 
purely through a process of elimination or exclusion of other possibilities. 
Thus, the diagnosis of psychogenic urticaria should not be made without a 
thorough evaluation of the patient from both the immunologic and psycho- 
logical points of view. The interesting study of Graham and Wolf,?* 2% who 
reproduced psychogenic urticaria under experimental conditions, gives promise 
of further progress in this field. The skin temperature, the reactive hyperemia 
threshold, skin response to mechanical stimulation, and histamine and _pilo- 
carpine iontophoresis effects all showed objectively measurable changes when 
stressful material was brought up in these psychiatric interviews. Hives also 
could often be reproduced in this way, resentment being the emotion which 
seemed especially likely to produce all these effects. In none of their thirty 
‘‘unselected’’ cases did allergic factors seem to play a role. In commenting 
on these experiments, Sulzberger and Baer?” note that all of Graham and 
Wolf’s patients had dermatographism during the psychiatric interviews, and 
thus it might be difficult to be sure that the induced urticarial lesions were 
not produced by seratching. Kepees, Robin, and Brunner?” used a different 
type of experimental approach in which they measured the rate of exudation 
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of fluid into denuded cantharides blisters. There was a measurable increase 
in the rate of fluid exudation during emotionally distressing interviews in 
patients with atopic dermatitis, urticaria, and other diseases, many of these 
observations being made under hypnosis. Additional reports concerning the 
psychopathology of urticaria patients continue to appear in the literature,?**?* 

although there does not seem to be complete agreement about a personality or 

behavior pattern characteristic of this group. Although it is easy to theorize 

about the relation between emotions and urticaria,* ***> 75° some eritical ob- 

87 are inclined to accept only cases of ‘‘cholinergic’’ urticaria as 

instances where an etiological relationship between these two factors seems 

to be fairly definite. ‘‘Cholinergic’’ urticaria has been discussed in a previous 

section. 


servers?” 


In addition to these more common causes of urticaria, consideration also 
should be given to some of the rarer etiological factors. Occasionally hives 
may be due to inhalant substances. Waldbott and Merkle?** feel that pollen 
is a more common cause of urticaria than is generally appreciated. They were 
able to reproduce hives in many of their patients by the nasal insufflation of 
pollen. Castor bean dust?*® and flour?®® also have been the subject of recent 
reports on urticaria caused by inhalants. Castberg and Sorenson?®® found 
that 7 of 130 bakers and millers in Copenhagen had experienced hives from 
various flours. Animal danders, orris root, house dust, and other inhalant 
substances also are said to be responsible for urticaria at times. In such eases, 
skin testing is of considerable value. The report of Schonwald and Deppe?®? 
on eight cases of urticaria due to the inhalation of nonpathogenic, air-borne 
bacteria awaits confirmation. Occasionally contactants may cause urticaria 
as, for example, hives resulting from cosmetics, animal saliva, the handling of 
animals, wool, or the use of some creams and ointments.’*° The hairs of 
certain moths?®? and butterflies contain a toxie substance which produces 
urticaria on contact with the skin. The carpet beetle?®* also has been respon- 
sible for reactions. A contact reaction to silver amalgam fillings'** was partly 
urticarial in type, and pateh tests produced generalized hives and edema. 
Patch tests are of value in contact urticaria, but the sites should be examined 
for immediate as well as delayed reactions. 

Physical agents, particularly cold and light, also may cause hives or 
angioneurotic edema in some eases. Usually the history is very suggestive in 
this regard, and the diagnosis ean be confirmed by exposing the patient to the 
suspected physical agent under controlled conditions. Although these cases 
are relatively rare, they are very intriguing and have received considerable 
attention in the recent literature (see references on cold***-*"° and on light*"*-*** 
urticaria). The ability passively to transfer cold urticaria has been confirmed 
in some eases by recent investigators.”*” °°° This is of great interest, since it 
strongly suggests an immunologic basis for this abnormality. Sherman and 
Seebohm?”? excluded the possibility that eryoglobulins, cold hemolysins, or 
eold agglutinins could be responsible in their case. The sensitizing factor 
seemed to be similar to other reagins in that it was not found to reside in any 
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single fraction of the serum and was relatively heat labile. It was absorbed 
by excised skin cells at 4° C., but it was not possible to demonstrate reversed 
passive transfer or to isolate from chilled skin an antigen which would react 
with this serum. Cryoglobulinemia may be responsible for rare instances of 
urticaria precipitated by cold, as in the case reported by Steinhardt and 
Fisher.*°° Such persons often also have purpura. Witherspoon, White, and 
Bazemore**? reported twenty-four cases of cold urticaria in four generations 
of one family. Two families of this type have been reported in the older 
literature. It is peculiar that the lesions in these patients do not itch, but the 
affected individual may have joint pain or swelling and mild fever along with 
the hives. More recently Rodin*” has described still another family where a 
predisposition to cold urticaria seemed to be inherited as a dominant, nonsex- 
linked Mendelian trait. Tllig*° °°° reported careful studies employing a 
standardized cold exposure to the skin in which he tried to prevent urticaria 
in a cold-sensitive patient by giving various drugs. The short-term administra- 
tion of calcium, ascorbic acid, rutin, and procaine were without effect, but an 
antihistamine (Synpen) markedly reduced the edema and reflex erythema. 
He questioned whether it was the antihistaminie property of this drug which 
was helpful, however. The patient improved greatly after insulin shock 
treatment. Although on the basis of his experimental work Illig questions 
the importance of histamine release in the pathogenesis of cold urticaria, this 
view is not widely shared,*”’ and it is to be recalled that this is the only 
condition in man wherein Rose consistently could find an increased plasma 
histamine level.!° Histamine release also might account for the episodes of 
syneope which not infrequently accompany cold urticaria, this being a 
potentially dangerous occurrence if these patients swim in cold water. Eddy,* 
working with us, studied a markedly cold-sensitive patient by a technique 
‘ather similar to that used by Illig. In this ease, the local inhibitory effect 
of antihistamine was equalled by atropine. Procaine was ineffective. In the 
patient reported by Herlitz*!® the use of menthol lozenges seemed to be a 
factor in development of the cold allergy, while psychogenic factors seemed 
to play a role in Abramson’s ease.**? 

Several recent studies*''**> have also confirmed the passive transference 
of solar urticaria in some cases but not in others. There is fairly good agree- 
ment that this can be accomplished primarily in those cases where the 
sensitivity is to wave lengths of light of less than about 3,700 A. Irradiating 
the patient just before drawing the blood seems to increase the ease with 
which passive transfer is accomplished. The serum factor is heat labile and 
nondialyzable, losing potency on storage even in the dark.**° Peeuliarly, a 
positive passive transfer could be elicited within thirty minutes after the 
serum was planted. Wadulla**® has reported a case of symmetrical urticaria 
of the opposite lower extremity following ultrasonic therapy. Urticaria 
associated with heat and exercise has been discussed on page 528. Herlitz**° 
has suggested that lactic acid sensitivity might be responsible for some of 
these cases occurring after exercise. Although it. is difficult to accept this 
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d concept, since lactic acid is a normal constituent of human tissues, we have 
d observed one striking example of a patient who had urticaria, asthma, and 
t rhinitis occurring only after exertion. Symptoms could be reproduced at will 
f in this 15-year-old boy by having him run around the hospital. He improved 
] following ‘‘desensitization’’ with lactic acid as suggested by Herlitz, although, 
i § of course, it is not at all certain that the treatment was the cause of the 
S improvement in this ease. 

> Insect bites also should receive consideration in evaluating cases of 
urticaria and angioneurotic edema.**!-*4* It is well known that severe re- 


| actions of this type may be produced by bee, wasp, hornet, or yellow jacket 
stings. Of course, the cause of the difficulty usually is readily apparent, but 
in occasional eases, particularly in children and comatose adults, the eti- 
ological diagnosis may not be quite so obvious. The more severe reactions 
frequently are associated with syncope and shock, and death is not extremely 
rare.4? Wegelin**’ has had an opportunity to autopsy three such cases. The 
diffuse findings could be accounted for largely on the basis of severe capillary 
damage. It has been established for a number of years**t that most severe 
bee and wasp reactions are due to acquired hypersensitivity, and the causa- 
tive antigen is present throughout the insect’s body in a concentration equal 
to that in the venom. Morehouse**® more recently has reported a similar 
type of severe allergic reaction due to ant bites. Aside from these violent 
and generalized reactions, evidence has been accumulating for years to 
suggest that large local reactions to the bite of such insects as mosquitoes 
and fleas are a consequence of acquired hypersensitivity. Several investi- 
gators** $55 359, 344 have found that volunteers subjected to repeated, controlled 
insect bites gradually develop delayed local reactions and later immediate local 
responses as well. Many will give positive skin tests to whole insect extracts 
during the period of sensitization. With continued biting, both the delayed 
and immediate reactions may be lost. It is possible to sensitize rabbits to 
insect bites by the injection of insect extracts.**° Contact urticarial reactions 
due to insect hairs and the relation of insect bites to papular urticaria have 
been discussed previously. 

Endocrine factors are mentioned frequently in discussions of the etiology 
of urticaria, but there has been relatively little work in recent years to 
clarify this confused subject.****°* Although there is little doubt that exog- 
enously administered hormones may cause urticaria, the evidence for allergy 
to endogenous hormones is not so convincing. Most recent investigative work 
in this field has been directed toward a further evaluation of the methods of 
testing and treatment suggested by Zondek and Bromberg in their startling 
report®4s appearing in 1945. Many positive skin tests to steroid hormones in 
oil were elicited in their highly selected group of patients who had pre- 
menstrual or menopausal symptoms, and desensitization treatment with these 
steroids gave surprisingly good results.**? Most subsequent investigators have 
not been so successful with these techniques, although the selection of cases 
for study may in part account for these discrepancies. Nevertheless, occa- 
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sional cases have been reported in recent years where testing and treatment 
by the methods of Zondek and Bromberg have yielded very favorable results, 
Needless to say, much further study of this subject is urgently needed. Aside 
from actual endocrine allergy, hormonal factors may indirectly influence the 
course of urticaria and angioneurotic edema by exaggerating a tendency to- 
ward fluid retention or possibly by influencing vasomotor nervous mechanisms, 


Finally, there are a number of rarer possible causative agents for urti- 
caria and angioneurotic edema which merit passing mention. Alcoholic 
beverages sometimes seem to precipitate hives, perhaps at times due to 
allergens which they contain and at other times acting simply as a non- 
specifiz trigger mechanism. We have seen two instances of urticaria asso- 
ciated with neoplasms: Each patient had a carcinoma of the large bowel 
which was centrally necrotic. The presence of this necrotic material possibly 
could have acted as a source of absorbed allergen. It is admitted that it is 
impossible to prove that the neoplasm actually caused the hives, since psycho- 
genic factors, for example, could have played a part. The skin lesions dis- 
appeared after removal of the primary carcinoma, however, and most of the 
common causes of urticaria had been excluded in these two patients. This 
type of etiology also is mentioned in the literature.!* 1° There is a rare 
form of hereditary angioneurotic edema concerning which the family history 
usually is diagnostic.*°® This condition is seen primarily in childhood. Many 
of these cases terminate fatally due to laryngeal edema. A ease of angio- 
neurotic edema due to a foreign body (peanut) long present in the nose has 
recently been reported.*®° In Melkersson’s syndrome*** there is angioneurotic 
edema of the face following peripheral facial palsy, the condition often being 
associated with lingua plicata. 

As indicated previously, it is well for the physician to think of the afore- 
mentioned possible causes of urticaria as he investigates the patient who 
complains of this condition. A rather similar approach also has been advo- 
cated by most others who have reviewed this problem in the recent literature. 
Further studies, then, must be carried out along whatever lines seem most 
promising. Dratler? has suggested that food and drug allergy should be 
especially suspected in patients who have gastrointestinal symptoms along 
with their hives. Swinny® emphasizes the immunologic approach in patients 
who have a history of hay fever or asthma. In addition to the detailed 
history and general examination of the patient, the appearance of urticarial 
lesions themselves may be of some help in suspecting the proper etiological 
agent. Giant urticarial lesions, occurring usually on the trunk, most often 
are due to a drug allergy. They often have a violaceous hue. Rather deep- 
seated urticarial lesions that persist for several days often are associated with 
infection. Frequently such lesions are found on extensor surfaces, may burn 
more than they itch, and are painful on pressure. Sometimes they are con- 
sidered to be a type of erythema multiforme. The lesions of ‘‘cholinergic’’ 
urticaria often consist of small wheals surrounded by a large flare. The 
psychogenic type frequently occurs daily after 5 p.m. In serum sickness, the 
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giant urticaria and angioneurotic edema often are accompanied by lymph- 
adenopathy, fever, arthralgia, and myalgia. Occasionally there may be actual 
joint swelling, and albuminuria is not rare. 


It certainly should not be inferred from the previous discussion that the 
causative factor can be detected in all cases of hives. The etiological agent 
remains obscure in spite of most expert and thorough study in up to 50 per 
cent of cases of chronic urticaria. Thus, there is great need for further re- 
search in this field. Fortunately, spontaneous remission occurs during the 
course of investigation of many of these cases, even though the etiological 
agent never is found. This fact should be remembered in evaluating the many 
forms of treatment which have been suggested for urticaria. 


It would be impossible to summarize the frequency with which the 
various etiological factors previously discussed can be implicated as the 
cause of urticaria, since the experience of different workers varies so 
widely.” * 7 112-225, 259-262, 361-365 Although these differences in part, no doubt, re- 
flect personal prejudices and preconceived opinions, it also is probable that in 
part they represent true differences produced by variations in geographic locality 
and by the type of practice in which these observers are engaged. It is hardly 
likely that a New York psychiatrist would see more than 100 eases of urti- 
caria due to hookworm in three years, but this in no way should invalidate 
such an observation by a Georgia practitioner. Furthermore, it should be 
remembered that many of these cases are never seen by physicians at all, and 
thus none of these statistics may reflect the true situation as it applies to the 
population as a whole. These etiological agents also are by no means mutu- 
ally exclusive, and it is very possible, if not probable, that several factors 
may contribute to the production of urticaria and angioneurotie edema in 
some cases. 

TREATMENT 

The treatment of urticaria and angioneurotic edema usually is very 
simple if an etiological diagnosis can be made. It consists primarily of re- 
moving the offending agent from the patient’s environment, be this a food, 
a drug, an inhalant, or a contactant. Occasionally, patients who are allergic 
to several major foods or who are very sensitive even to trace amounts of an 
important food nfay have difficulty in eliminating these substances from their 
diets. In such instanees the use of rotating diets or food substitutes (particu- 
larly for milk) may make things easier. The claim that sprinkling foods 
lightly with tannin powder from a salt shaker*® will alter their allergenicity 
sufficiently to prevent urticarial reactions is difficult to believe. Although 
there continue to be oceasional reports on parenteral hyposensitization to foods 
in cases of urticaria,** there is quite a strong concensus that this sort of 
treatment is not justified. In cases of drug allergy, the patient should be 
warned of potential hidden sources of drugs to which he has been shown to be 
sensitive. In rare instances, drugs causing hives are continued under the 
cover of symptomatic medications, but the procedure is potentially dangerous 
and should not be resorted to unless the patient has a serious illness fer which 
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absolutely no other medication would be satisfactory. A recent report! 
that denatured insulin ean be substituted for ordinary insulin in those 
patients who are sensitive to this substance has not been substantiated.’ 17% 
Insulin that has been recrystallized many times might be tried in these cases!” 
if species specific factors have been ruled out. Success has been claimed'® jn | 
the use of ACTH to cover rapid ‘‘desensitization’’ to insulin or Pituitrin, a 

procedure which also ean be carried out without ACTH, although it entails 

some risk. Vitamin B,. can be substituted safely for liver extract in patients 

who are sensitive to the latter.18” 1®° All infections or parisitic infestations 

should be treated in the same manner as if the patient did not have hives. 

For psychogenic urticaria, treatment consists of reassurance, symptomatic 

measures, and psychotherapy*®* to a degree which seems appropriate to the 

individual case. Hyposensitization is useful in the relatively infrequent 

cases of urticaria due to inhalant substances*** ?°° and should be considered 

especially for patients who are violently allergic to insect bites.**! *4% 5# 

Physical allergy usually is managed symptomatically together with common 

sense avoidance measures. In light allergy, the adjunctive use of ointments 

which filter out the urticariogenic wave lengths of light may be helpful, and 

in cold allergy twice daily baths of progressively decreasing temperature 

oceasionally may be of some partial value in increasing the patient’s toler- 

ance to cold. Improvement in light sensitivity has been reported following 

daily exposure to a controlled amount of light (usually with the patient under 

the protective coverage of oral antihistamine drugs) .*!* **° 

In addition to these somewhat specific forms of treatment, symptomatic 
measures, of course, are very helpful in providing temporary comfort for the 
patient during acute episodes or while the diagnostic investigation is being 
earried out. Although these measures are of unquestioned value, we wish 
again to emphasize that reliance on symptomatic treatment alone often is 
inadequate in the long run, and at least a thorough attempt should be made 
to find the etiology of the hives before resorting to long-term supportive pro- 
cedures, 

Among the drugs used in urticaria, the antihistamines have proved to be 
eminently helpful in the majority of cases. The extensive literature on this 
subject has been well reviewed by Feinberg, Malkiel, and Feinberg.*° 
Although some patients with very severe acute urticaria do not respond, 80 
to 85 per cent of cases of urticaria in general have good results from use of 
these drugs.**° In acute urticaria, where the patient is severely uncomfortable 
with intense pruritus, one should not hesitate to give perhaps double the 
usual doses of antihistamines for brief periods of time with the patient under 
close observation, if the usual doses fail. In such situations, the intravenous 
use of antihistamines can be considered, although the period of relief from 
such treatment often is disappointingly short. Particularly when the patient 
is not working, the choice of antihistamines known to have a sedative effect?” 
is often a wise one, since the sedation as well as the antihistamine action of 
the drug may be of value in making him more comfortable. For very rapid 
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relief, particularly where laryngeal edema is threatening, the subcutaneous 
administration of epinephrine still is unsurpassed. Such treatment, however, 
has the disadvantage of requiring injections and being of rather short benefit. 
Epinephrine in oil may be more satisfactory in providing more prolonged 
relief for patients not responding to antihistamine therapy. In recent years 
several new types of prolonged-action epinephrine preparations have been 
used, including propylene glycol alginate solutions of the drug,*"* *? epi- 
nephrine in glycerine and sodium thioglycollate (which can be given through a 
very small needle and has a longer action than epinephrine in oil) ,°** *"* and 
epinephrine undecylenate ointment.** The latter is effective only where 
there are breaks in the skin and thus is not of value in urticaria. Favorable 
results with an ‘‘epinephrine precursor’’ preparation containing 1-tyrosine, 
pyridoxine, and niacinamide*” await confirmation. 

For severe acute cases of urticaria not responding to antihistamines, the 
use of ACTH or cortisone***-*** has proved to be very effective. When prompt 
relief is desired, the initial administration of intravenous ACTH often proves 
to be very satisfactory, and it may be followed either by oral cortisone or 
by intramuscular ACTH or Acthar Gel. Treatment with ACTH or cortisone 
often is extremely valuable in carrying the patient through a short period of 
intense discomfort, such as one so often sees nowadays in severe penicillin 
reactions. Usually five to ten days of treatment are sufficient in such eases. 
The hormones generally are not recommended for chronic urticaria of un- 
known cause. The topical application of hydrocortisone ointment is not of 
value in urticaria.*”® 

Intravenous procaine**® #°°-#"! has been used with temporary relief, but 
in our experience it has not proved to be of any lasting value in either chronic 
urticaria or in severe, acute penicillin reactions of the serum sickness type. 
There also is some risk involved in using this drug in allergic patients.*” 
Reports on the effectiveness of orally administered procaine*™ have not been 
confirmed,*”? and the efficacy of trying to prevent serum reactions by in- 
filtrating the skin at the site of serum injections with large amounts of pro- 
caine’ remains to be confirmed. The mode of action of procaine in relieving 
allergie symptoms is obseure. It does not inhibit the release of histamine from 
blood cells, nor does it inhibit histamine wheats in the skin.*°* Very recently 
procaine amide has been reported to be effective in the prevention and treat- 
ment of penicillin urtiearia.** Intravenous histamine also sometimes provides 
temporary relief of acute urticaria,‘’?*"* but the popularity of this form of 
treatment has greatly diminished in recent years, since hormone treatment has 
become available. Some recent reports‘ 41° have re-emphasized the value of 
ordinary intravenous aminophylline in providing temporary relief, and this 
mode of treatment is much easier to carry out than some of the afore- 
mentioned procedures. 

For relatively mild chronic urticaria not responding satisfactorily to the 
histamine antagonists, the oral administration of ephedrine or ephedrine-like 
drugs often produces beneficial results. The administration of caleium,*® 4 
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either orally or intravenously, and the use of cathartics are time-honored 
methods which seem to be of help in some cases, but which have been largely 
supplanted by the usually more efficacious antihistamines.*’® In an attempt 
to provide more prolonged relief in cases of moderate or mild chronic urti- 
caria where no etiological agent can be found, the condition occasionally will 
disappear if the patient is given an intense vasodilatation by the intravenous 
administration of nicotinic acid.” Fifty to one-hundred milligrams of this 
substance may be given intravenously to adults every day or upon alternate 
days for three to five doses. If there is temporary improvement with a tend- 
eney later to relapse, the patient can be maintained on oral nicotinic acid at 
a dosage level just below that which causes him to flush. Local treatment to 
the skin generally is not necessary in urticaria or angioneurotic edema, and 
one should avoid overtreatment by such means. If desired, however, soothing 
lotions (for instance, calamine, Wise’s shake lotion) may be applied to the 
lesions. Intravenous hypertonic solutions might be used in the very rare 
eases where cerebral edema is suspected*! as a complication of urticaria and 
angioneurotic edema. 

Numerous other types of ‘‘non-specific’’ treatment have been suggested 
over the years but have largely fallen into disuse. A few of these include 
use of histaminase,* histamine-azo-protein (still used by some, especially for 
cold allergy) ,**? #7? histamine ‘‘desensitization,’’*!* 41° vitamin K,*?*-4*> Benze- 
drine,'** #76 aseorbie acid,’?* vitamin P,*?? hydrochloric acid,? pancreatic ex- 
tracts,> autohemotherapy,**® peptones, testosterone,**? other sex hormones, 
thyroid,®® parathyroid extract,’ Anthallan,*?® *°° Piromen,** *%? and lobeline.** 
Atropine and combined histamine and acetylcholine ‘‘desensitization’’®’ have 
been used for ‘‘cholinergic’’ urticaria, although Kierland*** reports that he 
has not had much success with the use of atropine. There continue to be 
reports on the beneficial effects of insulin in urticaria,*°” 4% 4° although most 
physicians have discarded this treatment. Recent reports on the efficacy of 
intravenous colchicine**’ or the less toxic colehicoside,*** snake venom,**° anti- 
histadine decarboxylase (d-catechin),44t heparin,‘*® *4* and sodium dehydro- 
cholate*?® await confirmation. Chlor-promazine*** ** shows promise as an 
additional compound for providing symptomatic relief of pruritus if it does 
not prove to be too toxic. 


SUMMARY 


The recognition and symptomatic management of urticaria and angio- 
neurotic edema usually are quite simple. Good long-range results, however, in 
the treatment of such cases require the physician to exert every effort to deter- 
mine the etiology of the hives in each individual ease. The recent literature 
(since 1945) has been reviewed in an attempt to find new, helpful information 
which might be of aid in evaluating the more difficult cases. A procedure for 
the management of these patients has been described. 
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American Academy of Allergy 


The Eleventh Annual Meeting of the American Academy of Allergy will be held at the 


Hotel Statler, New York City, on Feb. 7, 8, and 9, 1955. The formal meeting will be preceded 
by clinics and round-table discussions on February 4, 5, and 6, held at various hospitals in 
New York City. These clinical programs promise to be of unusual interest; details will be 
published in the final program which will be available in December. The tentative scientific 
program is as follows, 


ou 


bo 


on 


Tentative Program 
Monday, Feb. 7, 1954 


Morning Session—Horace Baldwin, M.D., Presiding 

:00 AM. A Controlled Study on the Use of Parenteral and Oral Antihistamines in Pre- 
venting Penicillin Reactions. Kenneth P. Mathews, M.D., Fay M. 
Hemphill, Ph.D., Robert G. Lovell, M.D., Warren E. Forsythe, M.D., 
and John M. Sheldon, M.D. 

9:20 A.M. I. Immunologic Findings in Two Penicillin Sensitive Patients. III. The Ef- 
fectiveness of Parenterally Administered Antihistamines in the Pre- 
vention of Constitutional Reactions to Penicillin. Bernard B. Siegel, 
M.D., Monroe Coleman, M.D., Lester Weissman, M.D., and Merle Sher, 
M.D. 

:40 A.M. Nasal Hydrocortisone in Allergic Rhinitis: A Controlled Study. Henry D. 
Ogden, M.D., Huldah Bancroft, Ph.D., Jack Ruli, M.D., William 
Stephens, M.D., and Cecil Branson, M.D. 

10:00 A.M. Cortisone or Hydrocortisone in the Treatment of Severe, Intractable Bron- 

chial Asthma. Walter S. Burrage, M.D., David M. K. Wang, M.D., and 
John W. Irwin, M.D. 


© 


=) 


. 10:20 A.M. Corticotrophin, Cortisone, and Hydrocortone Therapy in Asthma in Relation 


to Hyperglycemia and Diabetes Mellitus. Bram Rose, M.D. 

10:40 A.M. Intermission 

11:00 A.M._ 12:30 P.M. CIBA SEMINAR—(S. M. Feinberg, M.D., Presiding)—RECENT AD- 
VANCES IN HYPERSENSITIVITY. 


. The Nature of the Antigen and the Basic Characteristics of the Immune Response. Geof- 


frey Edsall, M.D., Director, Immunology Division, Army Medical Serv- 
ice Graduate School, Washington, D. C. 


. Sensitization With Organ Specie Antigens and the Mechanism of Enhancement of the 


Immune Responses. Jules Freund, Director, Division of Applied Im- 
munology, Public Health Research Institute, City of New York. 


Intermission for Lunch 
2:00-5:00 p.m. CIBA SEMINAR 


. The Mechanism of Sensitization. Merill Chase, Ph.D., Member, The Rockefeller Institute 


for Medical Research, New York, N. Y. 


. Nonprecipitating Antibody and Circulating Antibody—Antigen Complex. Ludwig A. 


Sternberger, M.D., Associate Director, Allergy Research Laboratory, 
Northwestern University Medical School, Chicago, Ill. 

Intermission 

CIBA SEMINAR 


. Nonspecific Factors in Immunity and Hypersensitivity. Irwin Lepow, Ph.D., Assistant 


Professor of Biochemistry, Western Reserve University Medical School, 
Cleveland, Ohio. 
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6. Reaginic and Blocking Antibodies. William B. Sherman, M.D., Associate Professor of 


6. 9:00 
7. 9:20 
8. 9:40 
9. 10:00 
10, 10:20 

10:40 

11:00 
12; A230 
12. 11:50 

12:10 
13 2:00 
14. 2:20 
15. 2:40 
16. 3:00 
17. 3:20 

3:40 

4:00 
18. 9:00 
19. 9:20 
20. 9:40 
21. 10:00 


A.M. 


A.M. 


A.M. 


A.M. 


A.M. 


A.M. 


A.M. 


A.M. 


A.M. 


P.M. 


P.M. 


P.M. 


P.M. 


P.M. 
P.M. 


P.M. 


Pou. 


A.M. 


A.M. 
A.M. 


A.M. 





Clinical Medicine, College of Physicians and Surgeons, Columbia Uni- 
versity, New York, N. Y. 


Tuesday, Feb. 8, 1954 


Morning Session—H. L. Alexander, M.D., Presiding 

Psychiatric, Pulmonary, and Adrenocortical Observations in Bronchial 
Asthma. Peter H. Knapp, M.D., and Alan Michelson, M.D. 

Studies on the Source of the House Dust Antigen. Edna M. Follensby, M.D., 
Francis C. Lowell, M.D., and Irving W. Schiller, M.D. 

The Significance of Thickened Basement Membrane in the Bronchial Tree. 
S. B. Crepea, M.D. 

Sinus Disease, Bacterial Allergy, and Bronchial Asthma. S. Siegal, M.D., 
J. L. Goldman, M.D., L. Arnold, M.D., and C. Herschhberger, B.S. 
Iodide Sensitivity in the Etiology of Periarteritis Nodosa. Howard Rasmus- 

sen, M.D. 
Intermission 

Address.—Common Sense Allergy. 

Homer E. Prince, M.D., 
President, American College of Allergists. 

An Evaluation of Molds as an Allergeniec Factor in the New York Metro- 
politan Area; A Seven-Year Study. David Merksamer, M.D., and 
Hyman Sherman, M.D. 

A Fibro-erystalloid Antigen From Alternaria. L. A. Sternberger, M.D., 
A, R. Feinberg, M.D., S. M. Feinberg, M.D, C. Benaim, M.D., and 
S. A. Warren, M.D. 


Presidential Luncheon 
Afternoon Session—Marion Sulzberger, M.D., Presiding 

I. The Histologic and Histochemical Changes in Atopic Dermatitis. U1. The 
Histologic and Histochemical Changes in Atopic Dermatitis Follow- 
ing Corticoid Therapy. Ben Z. Rappaport, M.D. 

The Duration of Dermal Sensitization Following Cellular Transfer in Guinea 
Pigs. M. W. Chase, Ph.D., and J. R. Battisto, Ph.D. 

Sensitization of the Human Skin: A Study of Location of Sites and Ex- 
posure Time of Excitant, Max Grolnick, M.D. 

Arthus Desensitization. Oscar Swineford, Jr., M.D. 

Correlation of Blood Histamine Release and Skin Test Response to Multiple 
Antigens. Joseph W. Noah, M.D., and Alta Brand. 

Intermission 
Annual Business Meeting 


Wednesday, Feb. 9, 1954 


A Nine-Year Study of the Effectiveness of New York City’s Ragweed Ex- 
termination Campaign. Matthew Walzer, M.D., and Bernard Siegel, 
M.D. 

Studies on Aeroallergens. Clifford Gurney, M.D., and Sydenham Cryst, M.D. 

Preliminary Observations on the Chemical Nature of Asthmatie Sputum. 
Samuel C. Bukantz, M.D., Aline W. Schiele, A.B., and Mary C. Johnson, 
A.B. 

The Serum Electrophoretic Pattern in Experimental Hypersensitivity in Rab- 

bits. Leo H. Criep, M.D., A. I. Schepartz, Ph.D., and Macy Levine, 

M.D. 
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99, 10:20 A.M. Further Studies on the Fractionation of Ragweed Pollen Extracts. Ely 

Perlman, M.D. 
10:40 A.M. Intermission 

23, 11:00 A.M. Electrophoretic Separation of Skin-Sensitizing Antibody From Ragweed- 
Sensitive Patients. Bram Rose, M.D., T. W. Fyles, M.D., and A.A. 
Sehon, Ph.D. 

24, 11:20 aM. The Effect of Adrenalectomy in the Guinea Pig on Asthma From Antigen 
Aerosol and on Its Inhibition by Nonspecific Procedures. C. Benaim, 
M.D., 8S. M. Feinberg, M.D., S. A. Warren, M.D., and L. A. Sternberger, 
M.D. 

25. 11:40 A.M Observations on the Intravenous Injection of Allergenic Extracts in Patients 
With Hay Fever and Asthma. Francis C. Lowell, M.D., William 
Franklin, M.D., Irving W. Schiller, M.D., and Edna M. Follensby, M.D. 

26. 12:00 Gamma Globulin and the Asthmatie Child. Ralph Bowen, M.D. 


To Be Read by Title 


Clinical Studies in Allergy with Several New Drugs. Carl E. Arbesman, M.D. 

Spontaneous Pneumothorax Complicating Asthma. S. B. Crepea, M.D. 

Allergy to Citric Acid—Case Report and Clinical Study. Lawrence N, Ettelson, M.D., and 
Louis Tuft, M.D. 

Aeroallergens in Seattle. Lois Frayser, M.D. 

Childhood Complications of Respiratory Allergies. William A. Howard, M.D. 

Studies on the Optimum Concentration of Glycerine in the Preparation and Preservation of 
Ragweed Pollen Extract. Mary C. Johnson, Aline W. Schiele, and Stanley F. 
Hampton, M.D. 

Dermatitis Venenata From Tree Pollen Oils—A Clinical Report; Robert G. Lovell, M.D., 
Kenneth P. Mathews, M.D., and John M. Sheldon, M.D. 

Observations on Blood Volume in Patients in Status Asthmaticus and During a Normal 
Period. Robert G. Lovell, M.D., John M. Sheldon, M.D., and Kenneth P. Mathews, 
M.D. 

Metrorrhagia, An Uncommon Symptom of a Constitutional Reaction. Angelo L. Maietta, 
M.D. 

Experience With Aqua Ivy: Treatment of Sensitive Patients and Toxicity Studies on the 
Guinea Pig. Richard E. Passenger, M.D., W. C. Spain, M.D., and Margaret B. 
Strauss, M.S. 

Allergenicity of Modified and Processed Foodstuffs. Bret Ratner, M.D., and Lloyd V, Craw- 
ford, M.D. 

Treatment of Pollen Hay Fever and Asthma With Aerosols of Pollen Extracts; Introduc- 
tory Observations. Oscar Swineford, Jr., M.D., and Davis C. Lueas, M.D. 

The Asthmagram; Cases Illustrating Its Use. Oscar Swineford, Jr., M.D., Jesse W. 
Cumbia, M.D., Kenneth W. Berger, M.D., and William P. Coleman, M.D. 

Prevention or Amelioration of Reactions to Specific Aerosols of Antigens by Pretreatment 
With Aerosols of Antihistamines and Sympathomimeties. Oscar Swineford, Jr., 
M.D., and Atwell Motley, M.D. 

Evaluation of the Skin Testing Methods Employed in the Diagnosis of Penicillin Allergy. 
Louis Tuft, M.D., and Donald Gregory, B.A. 

Study of the Effect of Pantothenie Acid Upon Allergic Reactions. Louis Tuft, M.D., Joan 
Gregory, B.S., M.T., and Donald Gregory, B.A. 

Nasal Polyps as Related to Allergic Rhinitis and Bronchial Asthma. Leon Unger, M.D., 

Albert H. Unger, M.D., and Ines Maria Santos, M.D. 











Obituary 


AMUEL UDKOW died Feb. 28, 1954. Dr. Udkow was graduated from the 

University of Maryland School of Medicine in 1934. During World War 

IL he was a First Lieutenant in the Medical Corps of the Army of The United 

States. After his discharge from the Army he rejoined the Allergy Staff of 

Lebanon Hospital, New York City. Besides his membership in The American 

Academy of Allergy, he was a member of the American Medical Association 
and the New York State Medical Society. 


His passing brought deep sorrow to his colleagues and members of the 
Allergy Staff of Lebanon Hospital, and by his death we lost a doctor who was 
devoted to his work and patients. 


Alfred Romanoff, M.D. 
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fractionated by electrophoresis 
convection, 74 ( Abst.) 
hematoxylin bodies associated 
with, in absence of lupus ery- 
thematosus, 32 (Abst.) 
animal, pathogenesis of irreversible vascu- 
lar lesions in (Sullivan) (Abst.), 
88 
child (Swartz), 384 (B. rev.) 
dermatitis to asparagus (Kessler 
Barnard) (Abst.), 79 
dermatoses, topical use of hydrocortisone 
and hydrocortisone-neomycin oint- 
ments in (Friedlaender and Fried- 
laender), 417 
disease, long acting corticotrophin in, 61 
( Abst.) 


Academy of 


angiitis, 


and 


Allergy meeting are 











































Allergic, disease—Cont’d 
in newborn infant, prophylaxis of 
(Glaser and Johnstone), 447 
diseases, course in, 484 (Announcement) 
treatment of, with Colchicoside, new de- 
rivative of colchicum, 34 (Abst.) 
encephalomyelitis, experimental, transfer 
of, in rat by means of parabiosis, 
46 (Abst.) 
in rat induced by intracutaneous in- 
jection of central nervous system 
tissue and adjuvants, 25 (Abst.) 
epigastric syndrome (Rowe et al.), 464 
factors in production of leukemids, 13 
(Abst.) 
granulomatosis associated with visceral 
larva migrans, 45 (Abst.) 
individuals, biood chemistry and assay 
studies of 112 cases of (Silbert) 
(Abst.), 86 
patient and his world (Sammis), 92 (B. 
rev.) 
reactions and cardiac symptomatology 
(Bernstein and Klotz) (Abst.), 
81 
effect of cortisone and corticotropin on, 
33 (Abst.) 
of nose, histopathology of (Rosedale) 
(Abst.), 84 
to therapeutic agents, 3 (Abst.) 
rhinitis, cortogen nasal suspension with 
Chlor-Trimeton in treatment of, 
53 (Abst.) 
effect of cortisone and hydrocortisone 
on; prolonged cortisone and hy- 
drocortisone therapy (Arbesman 
and Richard), 309 
further observations on local use of 
cortisone in nose in, 2 (Abst.) 
sensitivity to thio-beta-naphthol, contact 
dermatitis from rubber caused 
by, 34 (Abst.) 
symptoms, intractable, remission of, by 
acute intercurrent infections, 77 


(Abst. ) 
transfusion reactions, prevention of, 35 
( Abst.) 
Allergies, miscellaneous, 3, 22, 53, 63, 74 
(Absts. ) 


Allergy abstracts, 1, 17, 33, 49, 61, 71 
and immunization for wasp sting (Love- 
less) (Abst.), 76 - 
as cause of glaucoma (Wiseman and 
Moore), 355 
bacterial, studies in. VI. Hapten aerosol 
desensitization of guinea pigs pas- 
sively sensitized to specific pneu- 
mococeal polysaccharides (Swine- 
ford), 260 
childhood, bone maturation and capillary 
microscopy as indicators for use 
of thyroid in, 24 (Abst.) 
excretion of adrenocortical steroids in 
eases of (Rose and Venning) 
(Abst.), 67 
factor in abortions, 64 (Abst.) 
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Allergy abstracts—Cont’d 
gastrointestinal, and celiac syndrome with 
particular reference to allergy to 
cew’s milk, 24 (Abst.) 
house dust (Targow) (Abst.), 77 
in our time (Peshkin), 279 
insulin, and resistance, skin test responses 
to insulin and serum antihor- 
monal activity in case of com- 
bined (Bukantz and Klingberg) 
(Abst.), 74 
is everybody’s business; breathe easy; 
one man’s food; skin deep (Fein- 
berg), 92 (B. rev.) 
one-year residency in, openings in, 89 
(Announcement ) 
progress in, a plan (Feinberg), 272 (Kdi- 
torial) 
ragweed, complement fixation studies in. 
I. Quantitative complement fixa- 
tion studies with ragweed-pollen 
extract and homologous rabbit 
antisera (Portnoy and Sherman), 
215 
II. Determination of antibody in 
human sera to ragweed antigen 
by means of complement fixation 
inhibition test; relationship of 
antibody so determined to pas- 
sive transfer for blocking anti- 
body (Portnoy and Sherman), 
229 
residency in, 292 (Announcement) 
syringe for testing and treatment, new 
(Axelrad), 55 
testing laboratories, 480 (Editorial) 
to cow’s milk, gastrointestinal allergy 
and celiac syndrome, with par- 
ticular reference to, 24 (Abst.) 
to drugs, incidence of, in pediatric prac- 
tice, 38 (Abst.) 
to foods containing sulfur-amino-acids 
(Tuft et al.) (Abst.), 76 
Alveolar macrophages, contribution to study 
of reticuloendothelial origin of 
(Pedace and Bachmann) (Abst.), 
87 
Ambrosia trifida; fractionation of ragweed 
antigens by use of ion exchange 
resins (Bookman and Wax), 12 
American Academy of Allergy, Eleventh 
annual meeting, 561 
historian’s report (Osgood), 282 
president’s address (Rappaport), 274 
reaginic serum bank, 380 
report of committee on new drugs, 
288 
tenth annual meeting, 60 
of Psychosomatic Medicine, 89 (An- 


nouncement ) 

College of Allergists, 192 (Announce- 
ment) 

Foundation for Allergic Diseases, 381 
(Announcement) 


Amine oxidase inhibitor (Marsilid), role of 
epinephrine and effect of, in ana- 
phylaxis in guinea pig (Rebhun 
and Feinberg), 104 














Aminophyliine, oral, new approach to in- 
creasing tolerance to, 70 (Abst.) 

Amphetamine and amobarbital, combined, 
dramatic relief of hay fever 
symptoms with, 18 (Abst.) 

Anamnestie antibody responses, primary 
and specific, of rabbits to heter- 
ologous serum protein antigens, 
68 (Abst.) 

Anaphylactic hypersensitivity, effect of bac- 

terial pyrogen upon experimental 


cardiovascular and renal lesions 


of, 42 (Abst.) 


reactions and concentrations of antibody 


in rats and rabbits; effect of 
adrenalectomy and administra- 
tion of cortisone, 6 (Abst.) 


shock in mouse vaccinated with Hemoph- | 


ilus pertussis, 40 (Abst.) 


fatal, inhibition of, in mouse, with 
cortisone, 55 (Abst.) 
Anaphylactoid reaction from ACTH, 65 


(Abst. ) 
to dextran, influence of inoculation site 
upon course of (Selye), 97 
Anaphylaxis, 6, 25, 40, 55, 66, 75 (Absts.) 

and allergy, enzymatic concept of, and role 
of eosinophils in anaphylactic re- 
actions related to hormonal altera- 
tions (Godlowski), 93 (B. rev.) 

deallergization, and desensitization, quanti- 
tative studies on, 40 (Abst.) 

due to topical penicillin (Carter and Cope), 
270 

hemoglobin as tracer antigen in, 26 ( Abst.) 

in guinea pig, role of epinephrine and ef- 
fect of amine oxidase inhibitor 
(Marsilid) in (Rebhun and Fein- 
berg), 104 

in mouse produced with crystalline bovine 
albumin, 41 (Abst.) 

variations in sensitivity to, and to hista- 
mine in inbred strains of mice, 75 
( Abst.) 

Anemia, hemolytic, specificity of auto-anti- 
bodies in, 16 (Abst.) 

Angiitis, diffuse hypersensitivity, and focal 
necrotizing glomerulonephritis, 80 
(Abst. ) 

Angioneurotic edema, urticaria and; _ statis- 
tical survey of five hundred cases 
(Steinhardt) (Abst.), 80 

Animal proteins, binding of histamine by, 28 


( Abst.) 
Announcements, 89, 192, 292, 381, 482, 561 
Antibiotics and chemotherapy, long-term 


therapy using, in asthma associ- 


ated with infection (Shuey and 
Grater) (Abst.), 87 

and sulfonamides, clinical toxicity of 
(Kutscher et al.), 135 

effect of, upon immune response, 43 


( Abst.) 
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Antibodies in rabbit antisera responsible for 
sensitization of human skin, stud- 
ies on. I. Role of impurities in 
crystalline egg albumin in stimu- 
lating production of skin-sensitiz- 
ing antibody, 75 (Abst.) 

II. Characteristics of antisera to 
egg white and to conalbumin 
(Vaughan and Kabat), 387 

tissue localizing, in vitro purification of, 

27 (Abst.) 

antigen and, 

(Dixon), 487 

antiplatelet, preponderant role of, in induc- 

tion of shock by antiplatelet se- 

rum (Cruz et al.), 130 

antiragweed, and ragweed antigen, sepa- 
ration of labeled (Talmage) 

(Abst.), 72 . 

demonstrable, digitalis allergy with (Mosko 

and Taylor), 477 

determination of, in human sera to rag- 

weed antigen by means of comple- 

ment fixation inhibition test; com- 
plement fixation studies in rag- 
weed allergy (Portnoy and Sher- 

man), 229 

fate of, following in vivo combination with 

specific antigen, 79 (Abst.) 

formation, effect of cortisone on local, 31 

( Abst.) 

allergic and 

( Abst. ) 

in patients with malignant lymphomas, 
studies of, 47 (Abst.) 

in rats receiving total body x-irradiation, 

effects of spleen shielding and 

subsequent splenectomy upon, 29 

(Abst. ) 

levels in rabbits simultaneously immunized 


Antibody, metabolism of 


in in normal people, 30 


with serum albumin and _ sheep 
cells, cortisone effect on, 43 
( Abst.) 


produced by x-radiated and normal rab- 
bits, quantitative comparison of, 
11 (Abst.) 
production in chickens, 57, 58 (Absts.) 
influence of adrenocortical stimulation on, 
42 (Abst.) 
sensitizing, in human serum proteins frac- 
tionated by electrophoresis-convec- 
tion, distribution of, 76 (Abst.) 
skin-sensitizing, role of impurities in erys- 
talline egg albumin in stimulat- 
ing production of, 75 (Abst.) 
Antibody-antigen complex, circulating, esti- 
mation of, 67 (Abst.) 
administration, effect of, on  be- 
havior of [131 labeled rabbit anti- 
ovalbumin in mice, 43 (Abst.) 
aerosol, asthma from, phenylethylamine in 
(Rebhun et al.), 442 
and antibody, metabolism of (Dixon), 487 
comparative retention of, in skin of im- 
mune and normal rabbits as de- 
termined with egg albumin labeled 
with radioactive iodine, 10 
(Abst. ) 


Antigen 
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dextran in man, 4 (Abst.) 

or histamine aerosols, effect of some sym- 
pathicomimetic amines and_ en- 
zyme blocking agents on asthma 
in guinea pig induced by (Reb- 
hun et al.), 440 

radioactive, relation of circulating anti- 
body concentration to localization 
of, 57 (Abst.) 

ragweed, and antiragweed antibody, sepa- 
ration of labeled (Talmage) 
(Abst.), 72 

Antigen-antibody reactions in vitro, effects 

of sodium salicylate and some 

structurally related compounds on, 

7 (Abst.) 

relationship of pollen, seed, and 

leaves of giant ragweed (Rebhun 

et al.), 407 

stimuli, genetic control of response to, 55 
(Abst. ) 

Antigenicity of rat collagen, 77 (Abst.) 

Antigens and drugs, shock by, histochemical 
study of mucopolysaccharides in 
lungs of guinea pigs submitted to 
(Bachmann and Pedace), 325 

heterologous serum protein, primary and 
specific anamnestic antibody re- 
sponses of rabbits to, 68 (Abst.) 

ragweed, fractionation of, by use of ion 
exchange resins (Bookman and 
Wax), 12 

Antihistamine and anticongestant solutions 
applied to nasal mucous mem- 
branes (Gay and Polvogt), 400 

compounds, effects of, on coronary blood 
flow, 77 (Abst.) 

sustained-release in hay fever, clinical eval- 
uation of (Mulligan), 358 

Antihistaminies, effect of, on epinephrine- 
induced hyperglycemia and lactiec- 
acidemia, 27 ( Abst.) 

Antileukocytic rabbit serum, production of 
nucleophagocytosis by, 29 (Abst.) 

Antimicrobial therapy, response of anergic 
and partially anergic patients to, 
47 (Abst.) 

Antiplatelet antibody, preponderant role of, 
in induction of shock by antiplate- 
let serum (Cruz et al.), 130 

Anti-Rh antibody titer, reduction of, by cor- 
tisone administered during preg- 
nancy, 31 (Abst.) a 

Antitetanic serum, serum neuritis following 
39 (Abst.) 

Antitubercular drugs, effect of, on metabo- 
lism of histamine and sympathico- 
mimetic amines (Zeller et al.) 
(Abst.), 69 

Aramine, clinical evaluation of, 38 (Abst.) 

Arthritis, experimental, serum diphenylamine 
reaction in, 66 (Abst.) 

Arthus phenomenon, passive cutaneous an- 
aphylaxis in guinea pig and its 
relationship to, 25 (Abst.) 

Asparagus, allergic dermatitis to (Kessler 
and Barnard) (Abst.), 79 


Antigenic 
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Aspermatogenesis in guinea pig induced by 
testicular tissue and adjuvants, 81 
( Abst. ) 
Asthma, adenotonsillectomy and its relation 
to, 37 (Abst.) 
aerosol trypsin in, 51 (Abst.) 
1, 17, 33, 49, 61, 71 


and hay fever, 
(Absts. ) 
urinary excretion of histamine in pa- 
t.ents having: observations on 
changes produced by administra- 
tion of cortisone (Mitchell et al.), 
504 
associated with infection, long-term ther- 
apy using antibiotics and chemo- 
therapy (Shuey and _ Grater) 
(Abst.), 87 
bronchial, ACTH and cortisone in (Bald- 
win et al.) (Abst.), 67 
and hay fever, oral hydrocortisone ther- 
apy in (Schwartz), 112 
effect of cortisone and hydrocortisone on 
(Arbesman and Richard), 308 
effect of morphine on _ (Mitchell) 
(Abst.), 78 
fatal anaphylaxis in, following penicillin, 
1 (Abst.) 
pulmonary function in 
Lowell), 364 
severity of, clinical and laboratory es- 
timation of (Lowell et al.) 
(Abst.), 64 
unrelated to positive skin reactions (Mil- 
ler and Baruch) (Abst.), 74 
care of, institutions for, 379 (Editorial) 
causes of, classification of (Swineford), 
151 
collective, simulating epidemic, provoked 
by castor-bean dust (Mendes and 
Cintra), 253 
diagnosis of; in infancy (Buffum), 511 
epidemic, in Bauru, etiology of, 51 (Abst.) 
in guinea pig induced by antigen or his- 
tamine aerosols, effect of some 
sympathicomimetic amines and en- 
zyme blocking agents on (Rebhun 
et al.), 440 
intractable, ACTH, cortisone and hydro- 
cortisone in, comparative results 
of (Bickerman and Barach), 312 
maintenance cortisone in (Irwin et al), 
201 
pulmonary function in, effect of helium- 
oxygen mixtures on (Schiller et 
al.) (Abst.), 65 
Atmospheric mold spores in and out of doors 
(Richards), 429 
Atopic dermatitis, hydrocortisone and hydro- 
cortisone-neomycin ointment in 
(Friedlaender and Friedlaender), 
420 
physiologic studies in 26 ( Abst.) 
Atopy and diabetes mellitus (Siegal and 
Herzstein), 25 
latent, and incidence of atopic state (Sie- 
gal and Seideman), 20 


(Schiller and 














Attitude, relation of eczema to, and to vas- 
cular reactions of human skin, 35 
(Abst. ) 

Auto-antibodies in’ hemolytic anemia, speci- 
ficity of, 16 (Abst.) 


B 


troches, reactions following 
(Kutscher et al.), 46 

Bacteria, aerobic, in house dust 
al.) (Abst.), 82 

Bacterial allergy, studies in. VI. Hapten 
aerosol desensitization of guinea 
pigs passively sensitized by spe- 
cific pneumococcal polysaccharides 
(Swineford), 260 

pyrogen, effect of, upon experimental cardi- 
ovascular and renal lesions of ana- 
phylactic hypersensitivity, 42 
(Abst. ) 

Banthine, effect of, on pulmonary ventilation 
in bronchial asthma and pulmo- 
nary emphysema, 50 (Abst.) 

Bee sting hypersensitivity, 39 (Abst.) 

Behavior disorders in children, treatment of, 
with Benadryl, 14 ( Abst.) 

Benadryl hydrochloride given intravenously 
to control postoperative nausea 
and vomiting, 58 ( Abst.) 

intoxication in children, 45 ( Abst.) 
treatment of behavior disorders in children 
with, 174 ( Abst.) 

Bena-Fedrin, effect of, on nasal mucous mem- 
branes (Gay and Polvogt), 403 

Binding of histamine by animal proteins, 28 
(Abst. ) 

Biological properties of staphylococcus ex- 
tract (Dworetzky et al.) (Abst.), 
ri) 

Blood chemistry and assay studies of allergic 
individuals (Silbert) (Abst.), 86 

dyscrasias associated with chloramphenicol, 
59 (Abst.) 

flow, cerebral, and metabolism in man, com- 

parison of effects of 1-nor-epi- 

nephrine, synthetic 1-epinephrine, 


Bacitracin 


(Kahn et 


and U.S.P. epinephrine upon, 10 
(Abst. ) 

histamine and eosinophil leukocytes in 
herpes gestationis, action of 
ACTH on (Gianotti), 472 

of ragweed-sensitive individuals, release of 
histamine in (Noah and Brand), 
210 


plasmacytosis in serum sickness, 32 ( Abst.) 
serum, histoaminopexic power of, technique 
for estimation of 30 (Abst.) 
vessels, small pulmonary, of living rabbits, 
effects of histamine and epineph- 
rine on (Burrage et al.), 293 
Book reviews, 92, 384, 485 
Bovine albumin, crystalline, anaphylaxis pro- 
duced in mouse with, 47 (Abst.) 
Brazilian Society of Allergy, 89 (Announce- 
ment ) 
Association 
meeting of, 


of Allergists, annual 
382 (Announcement) 


British 
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Bronchial asthma, ACTH-and cortisone in 


(Baldwin et al.) (Abst.), 67 
effect of cortisone and hydrocortisone in 
(Arbesman and Richard), 308 
of morphine in (Mitchell) (Abst.), 78 
fatal anaphylaxis in, following penicillin, 
1 (Abst.) 


oral hydrocortisone therapy in 
(Schwartz), 112 
pulmonary function in (Schiller and 


Lowell), 364 
ventilation in, effect of Banthine on, 
50 ( Abst. ) 
clinical and laboratory estimation of se- 
verity of (Lowell et al.) (Abst.), 
64 
unrelated to positive skin reactions (Mil- 
ler and Baruch) (Abst.), 74 
muscle, effect of morphine on (Mitchell and 
DeJong), 302 
Bronchography, acute iodism following, chlo- 
riodized oil in, 79 ( Abst.) 
new technique for, 48 ( Abst.) 
use of delayed films in, 48 ( Abst.) 
water-soluble contrast medium 
( Abst.) 
Bronchomotor tone, neglected factor in regu- 
lation of pulmonary circulation, 
17 (Abst.) 
3ronchopulmonary disease, Pancreatic Dor- 
nase in, 52 ( Abst.) 
Butazolidin, agranulocytosis, with recovery, 
following, 64 (Abst.) 


for, 70 


C 
Carbimazole, agranulocytosis in _ patient 
treated with, 54 ( Abst.) 
symptomatology, allergic reactions and 


(Bernstein and Klotz) (Abst.), 81 
Castor-bean dust, collective asthma simulating 
an epidemic provoked by (Mendes 
and Cintra), 253 
Cathode ray therapy for disseminated neuro- 
dermatitis (Fromer) (Abst.), 83 
Cerebral blood flow and metabolism in man, 
comparison of effects of 1-nor- 
epinephrine, synthetic 1l-epineph- 
rine, and U.S.P. epinephrine upon, 
10 (Abst.) 
complications of serum sickness, 3 (Abst.) 


Chemical investigation of ragweed pollen 
extract (Frankel et al.) (Abst.), 
pound 
ia 

Chemotherapy and antibiotics in asthma as- 
sociated with infection (Shuey 


and Grater) (Abst.), 87 
Child, allergic (Swartz), 584 (B. rev.) 
Children, allergy in, bone maturation and 
sapillary microscopy as indicators 
for use of thyroid in, 24 ( Abst.) 
behavior disorders in, treatment of, with 
Benadry!, 14 ( Abst.) 
Benadryl and Pyribenzamine intoxication 
in, 45 (Abst. 
infants and, hydrocortisone 
ment in, eczema of, 


acetate oint- 
73 (Abst.) 
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Children—Cont’d 


rheumatic activity in, cutaneous test for, 


47 (Abst.) 


Chloramphenicol, blood dyscrasias associated 


with, 59 (Abst.) 
Chloriodized oil in  bronchography, 
iodism following, 79 (Abst.) 


Chlorprophenpyridamine in hay fever, clin- 
ical evaluation of (Mulligan), 358 
maleate, effect of, on nasal mucous mem- 


branes (Gay and Polvogt), 401 


Chlor-Trimeton, cortogen nasal suspension 


with, in treatment of allergic rhi- 
nitis, 53 (Abst.) 
Cholinesterase administration, persistence of 
histaminic responses during, 10 
(Abst. ) 
Cholinogenic urticaria, 74 ( Abst.) 
Circulating antibody-antigen complex, estima- 
tion of, 67 (Abst.) 
Circulatory effects of adrenocortical lack and 
excess observed in hamster cheek 
pouch (Shulman et al.), 28 
Circumscribed neurodermatitis, super-ego and 
aggression in, 19 ( Abst.) 
Clinical toxicity of antibiotics and sulfon- 
amides (Kutscher et al.), 135 
Clistin maleate (Beale et al.), 521 
Coal, petroleum, gas, pine, and their deriva- 
tives, clinical sensitivity to (Ran- 
dolph) (Abst.), 81 
Colchicoside, treatment of allergic diseases 
with 34 (Abst.) 
Cold sensitivity, 22 (Abst.) 
Collective asthma, simulating an epidemic, 
provoked by castor-bean dust 
(Mendes and Cintra), 253 
Complement fixation studies in ragweed 
allergy. I. Quantitative comple- 
ment fixation studies with rag- 
weed-pollen extract and _ homol- 
ogous rabbit antisera (Portnoy 
and Sherman), 215 
II. Determination of antibody in hu- 
man sera to ragweed antigen by 
means of complement fixation in- 
hibition test; relationship of anti- 
body so determined to passive 
transfer for blocking antibody 
(Portnoy and Sherman), 229 
Compound F in eczema and pruritus, topical 
application of, 21 (Abst.) ‘ 
of infants and children, 73 (Abst.) 
48-80 and histamine phosphate, Lewis’ 
triple response in man produced 
by, comparison and analysis of 
(Ehrlich et al.) (Abst.), 70 
Contact dermatitis from benzalkonium chlo- 
ride, 36 (Abst.) 
from rubber, 34 (Abst.) 
hydrocortisone and _hydrocortisone-neo- 
mycin ointment in (Friedlaender 
and Friedlaender), 421 
Coronary blood flow, effect of antihistamine 
compounds on, 77 (Abst.) 
dilator action, 77 (Abst.) 


acute 
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Cor-pulmonale, chronic, recent acquisitions in 
treatment of, 32 ( Abst.) 
Correspondence, 90, 383 
request for, 193 (Announcement) 
Corticotropin in bronchial asthma and _ pul- 
monary emphysema (Bickerman 
and Barach), 313 ; 
intranasal, physiological and clinical ef- 
fects, 53 (Abst.) 
long acting, in allergic disease, 61 (Abst.) 
Cortisone administered during pregnancy, re- 
duction of anti-Rh antibody titer 
by, 31 (Abst.) 
and ACTH in bronchial asthma (Baldwin 
et al.) (Abst.), 67 
lipid deposition in aortas in younger age 
groups following, 15 (Abst.) 
and corticotropin, effect of, on allergic re- 
actions, 33 (Abst.) 
late effects of, 190 (Editorial) 
and hydrocortisone therapy, prolonged 
(Arbesman and Richard), 306 
specificity in depressing sensitivity to tu- 
bereulin in guinea pigs, 68 
( Abst. ) 
changes produced by administration of; 
urinary excretion of histamine in 
patients having asthma and hay 
fever (Mitchell et al.), 504 
effect on antibody levels in rabbits, 43 
(Abst. ) 
on local antibody formation, 31 (Abst.) 
on tissue 


mast cells in hamster cheek 
pouch, 58 (Abst.) 
hydrocortisone, and ACTH, comparative 


results of in treatment of intract- 
able bronchial asthma and _pul- 
monary emphysema (Bickerman 
and Barach), 312 

in acute self-limited dermatoses, 19 (Abst. ) 


in allergic rhinitis, local use of, in nose, 2 
(Abst. ) 

in pruritus ani, 36 ( Abst.) 

inhibition of fatal anaphylactic shock in 
mouse with, 55 (Abst.) 

intranasal, 38 ( Abst.) 

maintenance, in intractable asthma (Irwin 
et al.), 201 

some problems in (McLaren and Frank) 

(Abst.), 83 

or ACTH, treatment with; allergic reac- 
tions to therapeutic agents, 3 
(Abst. ) 

oral, relative failure of, in erythema nodo- 
sum, 46 (Abst.) 

suppression by, of granuloma formation 
and antibody in guinea pigs re- 
ceived egg albumin with Freund 
adjuvants (Fischel et al.), 195 


therapy of penicillin reactions, 4 (Abst.) 


| Cortogen nasal suspension with Chlor-Trime- 


ton in treatment of allergic rhini- 
tis, 53 (Abst.) 
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Cross-sensitivity to diphenylhydantoin — so- 
dium and_ phenobarbital, 10 
(Abst. ) 

Crystalline bovine albumin, anaphylaxis pro- 
, duced in mouse with, 41 (Abst.) 
egg albumin, role of impurities in, in 

stimulating production of skin- 
sensitizing antibody, 75 (Abst.) 

Cutaneous irritation and sensitization, in- 

fluence of cold exposure and for- 
malin treatment upon, 19 (Abst.) 
sensitization to PAS, 34 (Abst.) 

test for rheumatic activity in children, 47 

(Abst. ) 


D 


Deallergization, quantitative studies on, 40 
(Abst. ) 
Dermatitis, allergic, to asparagus (Kessler 
and Barnard) (Abst.), 79 
atopic, physiologic studies in, 26 (Abst.) 
contact, from benzalkonium chloride, 36 
(Abst. ) 
from rubber, 34 (Abst.) 
from water glass, 20 (Abst.) 
poison ivy, Prantal in treatment of, 35 
( Abst. ) 
Rhus, zirconium-pyribenzamine cream for 
prophylaxis of, 21 (Abst.) 
Dermatology, 18, 34, 72 ( Absts.) 
regional, atlas of (Stratton), 95 (B. rev.) 
Dermatoses, acute self-limited, cortisone in 
treatment of, 19 (Abst.) 
allergic, hydrocortisone and hydrocortisone- 
neomycin ointments in (Fried- 
laender and Friedlaender), 417 
Desensitization, hapten aerosol, of guinea 
pigs passively sensitized to spe- 
cific pneumococcal polysaccharides 
(Swineford), 260 
quantitative studies on, 40 ( Abst.) 
with aqueous extract of streptococci, treat- 
ment of rheumatic diseases by, 
80 (Abst. ) 
Detergents and soaps, chemical measure of 
effect of on skin, 34 (Abst.) 
Dextran—antigen in man, 4 (Abst.) 
anaphylactoid reaction to, influence of in- 
oculation site upon course of 
(Selye), 97 
Diabetes mellitus, atopy and (Siegal and 
Herzstein), 25 
Diagnosis of asthma in infancy (Buffum), 
511 
Dibenzyline, adrenergic blocking agent, in- 
hibition of histamine death in per- 
tussis-inoculated mice by (Kind), 
33 
Digitalis allergy with demonstrable antibody 
(Mosko and Taylor), 477 
drugs, urticaria due to, 5 ( Abst.) 
sensitivity (Mosko) (Abst.), 75 
Diphenhydramine intoxication in children, 45 
(Abst. ) 











| 





Diphenmethanil methylsulfate treatment of 
poison ivy dermatitis, 35 (Abst.) 


Diphenylhydantoin sodium, cross-sensitivity 
to, 10 (Abst.) 

Disseminated neurodermatitis, cathode ray 
therapy for (Fromer) (Abst.) 83 


Diurnal fluctuations in eosinophils of labora- 
tory mouse, effect of stress on, 11 
(Abst. ) 
variation of air-borne ragweed pollen as 
determined by a continuous re- 
cording particle sampler and im- 
plications of the study (Smith and 
Rooks), 36 


Dormison, poisoning by, 13 (Abst.) 


| DPA reaction in experimental arthritis, 66 


| 


| 
| 
| 


| 





( Abst.) 
Drug fever due to quinidine, 15 (Abst.) 


Drugs, allergy to, in pediatric practice, 38 
( Abst.) 
and antigens, shock by, histochemical study 
of mucopolysaccharides in lungs 
of guinea pigs submitted to 
(Bachmann and Pedace), 325 
antituberculous, effect of, on histamine- 
induced asthma (Rebhun et al.), 
441 
on metabolism of histamine and sym- 
pathicomimetic amines (Zeller et 
al.), 69 (Abst.) 
digitalis, urticaria due to, 5 (Abst.) 
new, report of committee of American 
Academy of Allergy on, 288 


Dust, castor-bean, collective asthma simulat- 


ing an epidemic provoked by 
(Mendes and Cintra), 253 
house, aerobic bacteria in (Kahn et al.) 
(Abst.), 82 
allergen, immunochemical studies of 
(Campbell et al.) (Abst.), 73 
allergy (Targow) (Abst.), 77 


E 


| Eezema and pruritus, treatment of, by top- 
ical application of hydrocortisone 
acetate, 21 (Abst.) 
infantile, hydrocortisone ointment in, 72 
(Abst. ) 
nickel, persistence of skin sensitivity in, 73 
(Abst. ) 
of infants and children, hydrocortisone 
acetate ointment in, 73 (Abst.) 
relation of attitude to vascular reactions 
of human skin and, 35 (Abst.) 
Eezematogenous contact allergens, nitrocellu- 
| lose silicone cream as skin pro- 
| tectant against, 21 (Abst.) 
| Editorial, allergy testing laboratories, 480 
| institutions for the care of asthma, 379 
it is so—it ain’t so, 57 
late effects of cortisone and corticotropin, 
190 
progress in allergy—a plan, 272 























Egg albumin, crystalline, role of impurities 
in, in stimulating production of 
skin-sensitizing antibody, 75 
( Abst.) 

labeled with radioactive iodine, compara- 
tive retention of antigen in skin of 
immune and normal rabbits as de- 
termined with, 10 (Abst.) 

with Freund adjuvants, suppression by 
cortisone of granuloma formation 
and antibody in guinea pigs re- 
ceiving (Fischel et al.), 195 

white proteins, immunological studies of, 

26 (Abst.) 

release of histamine by, in non-sensi- 
tized animals, 9 ( Abst.) 

Electrocardiographic changes during sensi- 
tivity reaction to penicillin, 54 

(Abst. ) 

Electrophoresis convection, distribution of al- 
lergic and blocking activity in 
human serum proteins fraction- 
ated by, 74 (Abst.) 

distribution of sensitizing antibody in 
human serum proteins fraction- 
ated by, 76 (Abst.) 

Emphysema, pulmonary, comparative results 
of use of ACTH, cortisone, and 
hydrocortisone in (Bickerman and 
Barach), 312 

effect of Banthine on pulmonary ventila- 
tion in, 50 (Abst.) 
of helium-oxygen mixtures on _ pul- 
monary function in (Schiller et 
al.) (Abst.), 65 

Encephalomyelitis, allergic, in rat induced by 
intracutaneous injection of central 
nervous system tissue and adju- 
yants, 25 (Abst.) 

Endocrine aspects of skin sensitization and 
primary irritation, 19 (Abst.) 

Endocrines, relation of to hypersensitivity 
(Rose), 173 

Enteritis and urticaria associated with Trich- 
omonas hominis infection, 64 
( Abst.) 

Eosinopenia, production of, relationship be- 
tween actions of adrenocortical 

steroids and adrenomedullary hor- 


mones in, 28 ( Abst.) Zi 
Eosinophil in human skin homografting, 20 
(Abst. ) 


leukocyte, function of, 14 (Abst.) 
stimulation of, 11 ( Abst.) 
Eosinophilic response after hydrocortisone 
ointment, 72 ( Abst.) 
Eosinophils, diurnal fluctuations in, effect of 


stress on laboratory mice in, 11 
(Abst. ) 


Epidemic asthma in Bauru, etiology of, 51 
(Abst. ) 


Epigastric syndrome, allergic (Rowe et al.), 
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Epinephrine and histamine, effects of, on 
small pulmonary blood vessels of 
living rabbits (Burrage et al.), 
293 

effect of, on adrenal cortex and anterior 
hypophysis, 28 (Abst.) 


skin, 35 (Abst.) 
role of, and effect of amine oxidase in- 

hibitor (Marsilid) in anaphylaxis 
in guinea pig (Rebhun and Fein- 
berg), 104 

Epinephrine-induced hyperglycemia and_ lac- 
ticacidemia, effect of antihista- 
minies on, 27 ( Abst.) 

Erythema nodosum, oral cortisone in, relative 
failure of, 46 (Abst.) 

Exeretion, urinary, of histamine in patients 
having asthma and hay fever: ob- 
servations on changes produced by 


administration of cortisone 
(Mitchell, et al.), 504 
Experiniental allergic encephalomyelitis, 


transfer of in rat by means of 
parabiosis, 46 (Abst.) 
arthritis, DPA reaction in, 66 (Abst.) 
histamin pruritus, 20 (Abst.) 
hypersensitivity, 26 (Abst.) 
infections, resistance to, effect of adrenal 
steroids, corticotropin, and growth 
hormone on, 56 (Abst.) 
F 
Fabismo y hemolisis alimentaria (Surinyach 
and Mareolongo), 485 (B. rev.) 
Fever, drug, due to quinidine, 15 (Abst.) 
Food extracts, protein nitrogen and _ total 
nitrogen values of various (Au- 
man and Menzel), 405 
Foods containing sulfur-amino-acids,  al- 
lergy to (Tuft et al.) (Abst.), 
76 


Foodstuffs, modified and processed, allergen- 
icity of, 65 (Abst.) 

Foreign allergy meetings, 482 (Announce- 
ment ) 

Fractionation of ragweed antigens by use of 
ion exchange resins (Bookman 
and Wax), 12 


G 


Gamma globulins and albumins of different 
species, cross reactions between 
55 (Abst.) 

Gas, petroleum, coal, pine, and their deriva- 
tives, clinical sensitivity to (Ran- 
dolph) (Abst.), 81 

Gel diffusion, standardization and antigenic 
analysis of pollen extracts by, 49 
(Abst. ) 


Generalized Shwartzman reaction, studies on, 





464 





12, 67 (Absts.) 


ointment, effect of, on scratched human . 
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Genetic control of response to antigenic stim- 
uli, 55 (Abst.) 

Glaucoma, allergy as cause of (Wiseman and 
Moore), 355 

Glomerulonephritis, focal 
diffuse hypersensitivity 
80 (Abst.) 

Glycogen, immunologically specifie polysac- 

charide, 82 ( Abst.) 

troches, reactions 

(Kutscher et al.), 46 

Granuloma formation and antibody suppres- 
sion by cortisone in guinea pigs 
receiving egg albumin with 
Freund adjuvants (Fischel et al.), 
195 


necrotizing, and 
anglitis, 


Gramicidin following 


H 


Hamster cheek pouch, circulatory effects of 
adrenocortical lack and excess ob- 
served in (Shulman et al.), 28 

effect of cortisone on tissue mast cells 
in, 58 (Abst.) 

dermatitis of, hydrocortisone and 
hydrocortisone-neomycin ointment 
in (Friedlaender and Friedlaend- 
er), 421 
Hapten aerosol desensitization of guinea 
pigs passively sensitized to spe- 
cific pneumococcal polysaccharides 
(Swineford), 260 
Hay fever and asthma, 1, 17, 33, 49, 61, 71 
(Absts. ) 
urinary excretion of histamine in pa- 
tients having: observations on 
changes produced by administra- 
tion of cortisone (Mitchell et 
al.), 504 
chlorprophenyridamine in, clinical eval- 
uation of (Mulligan), 358 
hydrocortisone alcohol in local treatment 
of; preliminary study (Penny- 

packer), 513 

hydrocortisone therapy in _ bron- 

chial asthma and (Schwartz), 

112 

sustained-release antihistamine in, clin- 

ical evaluation of (Mulligan), 


Hands, 


oral 


358 
symptoms, relief of, by Dexamyl, 18 
( Abst.) 
fever-causing pollen in Paris region, 18 
(Abst.) 


Helium-oxygen mixtures, effect of, on pul- 
monary function in asthma and 
pulmonary emphysema (Schiller 
et al.) (Abst.), 65 

Hemoglobin as tracer antigen in anaphy- 
laxis, 26 (Abst.) 

Hemolysis, immune, kinetic studies on, 69 
( Abst.) 

Hemolytic anemia, auto-antibodies in spe- 

cificity of, 16 ( Abst.) 








Hemophilus pertussis, anaphylactic shock 
in mouse vaccinated with, 40 
(Abst. ) 
histamine sensitivity following injec- 
tion of, studies in mice. II. Ef- 
fects of various substances upon 
histamine hypersensitivity (Munoz 
et al.), 120 
inhibition of local 
reaction, 41 (Abst.) 


Herpes gestationis, blood histamine and eo- 
sinophil leukocytes in, action of 
ACTH on (Gianotti), 472 

Heterologous serum protein antigens, primary 
and specific anamnestic antibody 
responses of rabbits to, 68 
(Abst. ) 

Histamine and epinephrine, effects of, on 
small pulmonary blood vessels of 
living rabbits (Burrage et al), 
293 

and sympathicomimetic amines, metabolism 
of, effect of antitubercular drugs 
on (Zeller et al.), 69 (Abst.) 

aerosols, antigen or, effect of some sym- 
pathicomimetic amines and_ en- 
zyme blocking agents on asthma 
in guinea pig induced by (Reb- 
hun et al.), 440 

binding of, by animal proteins, 28 ( Abst.) 

death, inhibition of, by Dibenzyline, in 
pertussis-inoculated mice (Kind), 
33 

excretion of, urinary, in patients having 
asthma and hay fever: observa- 
tions on changes produced by ad- 
ministration of cortisone (Mitchell 
et al.), 504 

hormones, and hypersensitivity (Rose), 168 

inactivation by lung tissue from’ histamine- 
sensitive and _ histamine-resistant 
mice, 43 (Abst. ) 

phosphate and Compound 48-80, Lewis’ 
triple response in man produced 
by, comparison and analysis of 
(Ehrlich et al.) (Abst.), 70 

pruritus, experimental, 20 ( Abst.) 

release in blood of ragweed-sensitive indi- 
viduals (Noah and Brand), 210 

by egg white in non-sensitized animals, 

9 (Abst.) 

sensitivity following injection of Hemo- 
philus pertussis in mice, studies 
on. II. Effect of various sub- 
stances upon histamine hypersensi- 
tivity (Munoz et al.), 120 

of adrenalectomized mice from different 

strains (Munoz and Schuchardt), 
125 

Histaminie responses, persistence of, during 
cholinesterase administration, 10 


Heparin Shwartzman 


(Abst.) 

Histaminopexic power of blood serum, tech- 
nique for estimation of, 30 
(Abst. ) 
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Histopathology of allergic reaction of nose 
(Rosedale) (Abst.), 84 
Histoplasmin skin testing, effect of, on se- 

rologic results, 16 (Abst.) 
Historian’s report, American Academy of Al- 
lergy (Osgood), 282 
Hodgkin’s disease, cultures of tissue in, im- 
munologic studies (Rose and Pul- 
liam) (Abst.), 79 
Homologous serum albumins, half-lives of, 
in several species, 12 (Abst.) 
Hormones, histamine, and _ hypersensitivity 
(Rose), 168 
House dust, aerobic bacteria in (Kahn et al.) 
(Abst.), 82 
allergen, immunochemical studies of 
(Campbell et al.) (Abst.), 73 
allergy (Targow) (Abst.), 77 
Hydrocortisone acetate ointment, effect of, 
on pruritus ani, 36 (Abst.) 
in eczema of infants and children, 73 
(Abst. ) 
topical application of, in eczema and 
pruritus, 21 (Abst.) 
and cortisone therapy, prolonged (Arbes- 
man and Richard), 306 
specificity in depressing sensitivity to 
tuberculin in guinea pigs, 68 
(Abst. ) 
and hydrocortisone-neomycin ointments, 
topical use of, in allergic dermato- 
ses (Friedlaender and _ Fried- 
laender), 417 
cortisone, and ACTH, comparative results 
of use of, in treatment of intract- 
able bronchial asthma and _ pul- 
monary emphysema (Bickerman 
and Barach), 312 
ointment, eosinophilic response after, 72 
( Abst.) 
in infantile eczema, 72 ( Abst.) 
treatment, oral, in bronchial asthma and 
hay fever (Schwartz), 112 
Hydrocortone in bronchial asthma and hay 
fever (Schwartz), 112 
Hypersensitivity, angiitis, diffuse, and focal 
necrotizing glomerulonephritis, 80 
( Abst.) 
disease, sarcoidosis (Kass et al.), 453 
experimental, 26 (Abst.) 
histamine, hormones, and (Rose), 168 
induced of, serum sickness type, compara- 
tive histologic and immunologic 
study in rabbits of, 8 (Abst.) 
neoarsphenamine, passive cellular transfer 
of, in guinea pigs (Lima) 
(Abst.), 75 
skin, to lanolin, 18 ( Abst.) 
to bee sting, 39 (Abst.) 


Hypoallergenicity of sulfamethathiadiazole 
(Jaros) (Abst.), 88 
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Immune hemolysis, kinetic studies on, 69 
(Abst. ) 
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Immune—Cont’d 
response, effect of antibiotics upon, 43 
(Abst.) 


Immunity, hypersensitivity, serology (Raf- 
fel), 385 (B. rev.) 
to Trichinella spiralis, studies on nature of, 
in parabiotic rats, 59, 60 (Absts.) 
Immunization for wasp sting (Loveless) 
(Abst.), 76 


Immunochemical studies of house dust al- 
lergen (Campbell et al.) (Abst.), 
te 


Immunologie mechanism of leukocyte abnor- 

malities, 41 (Abst.) 
studies of tissue in Hodgkin’s disease 

(Rose and Pulliam) (Abst.), 79 

Infancy, diagnosis of asthma in (Buffum), 
511 

Infantile eczema, hydrocortisone ointment in, 
72 (Abst.) 


Infection, asthma associated with, long-term 
therapy using antibiotics and 
chemotherapy in (Shuey and 
Grater) (Abst.), 87 

experimental, resistance to, effect of ad- 
renal steroids, corticotropin, and 
growth hormone on, 56 (Abst.) 

influenza virus, in chick embryo, studies 
of, using fluorescent antibody, 69 
(Abst. ) 

Trichomonas hominis, enteritis and urti- 
caria associated with, 64 (Abst.) 


Influenza virus infection in chick embryo, 


studies of, using fluorescent anti- 
body, 69 (Abst.) 


Inoculation site, influence of, upon course of 


‘“anaphylactoid _reaction’’ _to 
dextran (Selye), 97 


| Institutions for care of asthma, 379 (Ed- 


itorial) 


Insulin allergy and resistance, skin test re- 


sponses to insulin and serum anti- 
hormonal activity in (Bukantz 
and Klingberg) (Abst.), 24 


Intractable allergic symptoms, remission of, 


by acute intercurrent infections, 
77 (Abst.) 

asthma, maintenance cortisone in (Irwin 
et al.), 201 

bronchial asthma, comparative results of 
ACTH, cortisone, and hydrocorti- 
sone in (Bickerman and Barach), 
312 


Intranasal corticotropin, physiological and 


clinical effects of, 53 (Abst.) 
cortisone, 38 (Abst.) 


Intraperitoneal implantation of tissues from 


sensitized and shocked guinea 
pigs, effect of, on normal recipi- 
ent animals (Pieper and Samter) 
(Abst.), 84 


Intravenous urography, prevention of reac- 


tions in (Simon et al.), 85, 395 
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Iodochloral in bronchography, acute iodism 
following, 79 (Abst.) 

Jon exchange resins, fractionation of rag- 
weed antigens by (Bookman and 
Wax), 12 

Isoniazid therapy, agranulocytosis during, 44 
(Abst. ) 

Italian Society of Allergy, 192 (Announce- 
ment) 


K 


studies on immune hemolysis, 69 


(Abst.) 


Kinetic 


L 


Lanolin, skin hypersensitivity to, 18 (Abst.) 

Latent atophy and incidence of atopic state 
(Siegal and Seideman), 20 

Leishmanide, 80 ( Abst.) 

abnormalities, immunologic mech- 

anism of, 41 ( Abst.) 


Leucocyte-platelet thrombosis in 
carditis, 29 ( Abst.) 

Leukemids, allergic, factors in production of, 
13 (Abst.) 

Lewis’ triple response in man produced by 
histamine phosphate and Com- 
pound 48-80, comparison and anal- 
ysis of (Ehrlich et al.) (Abst.), 
70 


Leucocyte 


rheumatic 


Lipid deposition in aortas in younger age 
groups following cortisone and 
ACTH, 15 (Abst.) 

Lipiodal vaporization in bronchography, 48 
( Abst.) 

Locust sensitivity, 24 (Abst.) 

following penicillin, 5 


Loeffler’s syndrome 


( Abst.) 
Longecope, Warfield Theobald, 290 (Obitu- 
ary) 
Lymph node cells, transfer of, 456, 81 
(Absts. ) 
nodes, antigenically stimulated, in rabbits 


given ACTH or cortisone, histol- 
ogy of, 44 (Abst.) 

of eczema allergics, passive local sensi- 
tization by intracutaneous injec- 
tion of cells from, 45 (Abst.) 


M 


Maintenance cortisone in intractable asthma 

(Irwin et al.), 201 
some problems in (MeLaren and Frank), 

83 (Abst. ) 

Marsilid, effect of, and role of epinephrine 
in anaphylaxis in guinea pig 
(Rebhun and Feinberg), 104 

Maytum, Charles Koran, 96 (Obituary) 

Méniére’s symptom-complex, etiologic analy- 

sis, 36 (Abst.) 
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Metabolism of antigen and antibody (Dixon), 

487 
histamine and sympathicomimetie amines, 

effect of antitubercular drugs on 
(Zeller et al.) (Abst.), 69 

Meteorological factors in ragweed distribu- 
tion and prevalence (Smith and 
Rooks), 42 

Methantheline bromide, effect of, on pul- 
monary ventilation in bronchial 
asthma and pulmonary emphy- 
sema, 50 (Abst.) 


| Methyl-parafynol, poisoning by, 13 (Abst.) 


Mind, it’s not all in your (Berglund and 
Nichols), 94 (B. rev.) 

Mold spores, atmospheric, in and out of doors 
(Richards), 428 

Morphine, effect of, on bronchial 
(Mitchell) (Abst.), 7 

muscle (Mitchell and DeJong), 302 

Mucopolysaccharides in lungs of guinea pigs 
submitted to shock by drugs and 
antigens, histochemical study of 
(Bachmann and Pedace), 325 


Myelogenous leukemia, blood histamine in 
(Rose), 170 


asthma 


N 


Nasal catarrh, chronic, vaccination for, 52 
(Abst. ) 
mucous membranes, antihistamine and anti- 
congestant solutions applied to 
(Gay and Polvogt), 400 
of rabbits, effects of some new vaso- 
constrictors and new antiseptic 
on, 22 (Abst.) 
polyps, effect of cortisone and hydrocorti- 
sone on (Arbesman and Richard), 
309 ; 
Neoarsphenamine hypersensitivity, passive 
cellular transfer of, in guinea pigs 
(Lima) (Abst.), 75 


Neo-Penil in pulmonary disease, 15 (Abst.) 


Nephritis, acute, nephrotoxic, in rats, quanti- 
tative studies, 78 (Abst.) 
Neurodermatitis, circumscribed, super-ego 
and aggression in, 19 (Abst.) 
disseminated, cathode ray therapy for 
(Fromer) (Abst.), 8 
physiologic studies in; cutaneous re- 


sponse to intradermally injected 
acetylcholine and epinephrine, 26 
(Abst. ) 

Newborn, allergic disease in, prophylaxis of 
(Glaser and Johnstone), 447 

Nickel eczema, persistence of skin sensitivity 
in, 73 (Abst.) 

Nitrocellulose silicone cream as_ skin pro- 
tectant against eczematogenous 
contact allergens, 21 (Abst.) 

Nose, allergic reaction of, histopathology of 
(Rosedale) (Abst.), 84 

Nucleophagocytosis, production of, by rabbit 








antileukocytic serum, 29 (Abst.) 
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O 


Obituary, Longeope, Warfield Theobald, 290 


Maytum, Charles Koran, 96 
Roche, Arthur Felix, 194 
Udkow, Samuel, 564 


Oral hydrocortisone therapy in_ bronchial 
asthma and hay fever (Schwartz), 
112 
Orange, allergenicity of, in man, 65 (Abst.) 
Otorhinology and ophthalmology, 2, 22, 36, 
52, 62 (Absts.) 
Ovalbumin, bovine gamma globulin, specific 
white cell lysis produced by com- 
bination of rabbit antiserum to, 


with homologous antigen, 30 
(Abst. ) 


Pancreatic Dornase in bronchopulmonary dis- 
ease, 52 (Abst.) 
Paper chromatographic investigation of rag- 
weed pollen extract (Frankel et 
al.) (Abst.), 72 
electrophoresis of serum proteins, 
(Abst. ) 
Paris, hay fever-causing pollen in, 78 (Abst.) 
PAS, cutaneous sensitization to, 34 (Abst.) 
reaction to, 25 (Abst.) 
Passive cutaneous anaphylaxis in guinea pig 
and its relationship to Arthus phe- 
nomenon, 25 (Abst.) 


Pediatric allergy, course in, 483 (Announce- 


14 


ment ) 
practice, allergy to drugs in, 38 (Abst.) 
Penicillin, fatal anaphylaxis in bronchial 


asthma following, 1 (Abst.) 
Loeffler’s syndrome following, 5 (Abst.) 
periarteritis nodosa due to, 63 (Abst.) 


procaine, sudden death following, 43 
(Abst. ) 
reactions, 23 (Abst.) 
cortisone therapy of, 4 (Abst.) 
sensitivity, 63 ( Abst.) 
reaction, electrocardiographic changes 


during, 54 ( Abst.) 
topical, anaphylaxis due to (Carter and 
Cope), 270 
Periarteritis nodosa due to penicillin, 
( Abst.) 
Pertussis-inoculated mice, inhibition, by Di- 
benzyline, of histamine death in 
(Kind), 33 
Petroleum, coal, gas, pine, and their deriva- 
tives, clinical sensitivity to (Ran- 
dolph) (Abst.), 81 
Pharmacology, physiology, and pathology, 7, 
26, 41, 56, 67, 75 (Absts.) 
Phenobarbital, cross-sensitivity to, 10 (Abst.) 
Phenylbutazone (Butazolidin) ; agranulocyto- 
sis with recovery following use of, 


63 
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Pine, petroleum, coal, gas, and their deriva- 
tives, clinical sensitivity to (Ran- 
dolph) (Abst.), 81 

Piromen, effect of, upon experimental cardio- 
vascular and renal lesions of ana- 
phylactic hypersensitivity, 42 
(Abst. ) ; 

Plasma and tissue proteins produced by non- 
hepatic rat organs as studied with 
Lysine-E-C14, 58 (Abst.) 

inactivation of complement and its com- 

ponents by, 60 (Abst.) 


Pneumococcal polysaccharides, specific, hap- 
ten aerosol desensitization of 
guinea pigs passively sensitized 
to (Swineford), 260 

Poison ivy dermatitis, Prantal in, 35 (Abst.) 

Poisoning by Dormison, 13 (Abst.) 

by methyl-parafynol, 13 (Abst.) 

Poliomyelitis, frequency of, in patients re- 
ceiving pollen extract injections, 
31 (Abst.) 

Pollen counts, ragweed, in New York metro- 

politan district, studies on factors 

influencing. I. Pollen studies on 

Ambrose Lightship in New York 

Harbor (Wiseman et al.), 1 

ragweed, chemical and _ paper 

chromatographic investigation of 

(Frankel et al.) (Abst.), 72 


extract, 


extracts, standardization and antigenic 
analysis of, by gel diffusion, 49 
(Abst. ) 

hay fever-causing, in Paris region, 18 
(Abst. ) 


ragweed, air-borne, diurnal variation of, 
as determined by continuous re- 
cording particle sampler and im- 
plications of study (Smith and 
Rooks), 36 
seed, and leaves of giant ragweed, anti- 
genic relationship of (Rebhun et 
al.), 407 
timothy and ragweed; effect of increasing 
concentration of extraction on 
yields of allergenic activity and 
nitrogen content (Hampton et 
al.) (Abst.), 71 
extracts, allergenic flavonoid glycoside 
derived from (Johnson et al.) 
(Abst.), 82 
Polymixin B_  troches, reactions 
(Kutscher et al.), 46 
Polysaccharide, immunologically specific, gly- 
cogen, 82 (Abst.) 
Prantal in treatment of poison ivy derma- 
titis, 35 ( Abst.) 
Precipitin production in chickens, 57, 58 
( Absts. ) 


President’s address, American Academy of 
Allergy (Rappaport), 274 


following 





64 (Abst.) 





Proecaine penicillin, sudden death following 
injection of, 53 (Abst.) 































Prophylaxis of allergic disease in newborn 
infant (Glaser and Johnstone), 
447 
Protein nitrogen and total nitrogen values of 
various food extracts (Auman and 
Menzel), 405 
Proteins, intradermally injected, in rabbits, 
study with fluorescent antibody of 
fate of, 6 (Abst.) 
Pruritus ani, cortisone in, 36 (Abst.) 
effect of hydrocortisone acetate ointment 
in, 36 (Abst.) 
eczema and, clinical trials of treatment of, 
by topical application of hydro- 
cortisone acetate, 21 (Abst.) 
experimental histamine, 20 (Abst.) 
Pulmonary blood vessels, small, of living rab- 
bits, effects of histamine and epi- 
nephrine on (Burrage et al.), 293 
circulation, regulation of, bronchomotor 
tone, neglected factor in, 17 
( Abst.) 
disease, Neo-Penil in, 15 (Abst.) 
timed vital capacity and forced respira- 
tory curves in (Roy et al.) 
(Abst.), 64 
emphysema, bronchial asthma and compara- 
tive results of use of ACTH, 
cortisone, and hydrocortisone in 
(Bickerman and Barach), 312 
effect of helium-oxygen mixtures on pul- 
monary function in (Schiller et 
al.) (Abst.), 65 
function in bronchial asthma (Schiller and 
Lowell), 364 
ventilation in bronchial asthma and pul- 
monary emphysema, effect of Ban- 
thine on, 50 (Abst.) 


Pyribenzamine intoxication in children, 45 
(Abst.) 





































Q 


Quinidine, drug fever due to, 15 (Abst.) 





R 


Radioactive antigen, localization of, relation 
of circulating antibody concentra- 
tion to, 57 (Abst.) 

iodine, egg albumin labeled with, compara- 
tive retention of antigen in skin 
of immune and normal rabbits as 
determined with, 10 (Abst.) 

Ragweed allergy, complement fixation studies. 
I. Quantitative complement fixa- 
tion studies with ragweed-pollen 
extract and homologous rabbit 
antisera (Portnoy and Sherman), 
215 

II. Determination of antibody in 
human sera to ragweed antigen 
by means of complement fixation 
inhibition test; relationship of 
antibody so determined to pas- 

sive transfer for blocking anti- 

body (Portnoy and Sherman), 229 
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and timothy pollen; studies on effect of 
increasing concentration of extrac- 
tion on yields of allergenic ac- 
tivity and nitrogen content 
(Hampton et al.) (Abst.), 71 

antigen and antiragweed antibody, separa- 
tion of labeled (Talmage) 
(Abst.), 72 

determination of antibody in human sera 
by means of complement fixation 
inhibition test (Portnoy and 
Sherman), 229 
fractionation of, by use of ion exchange 

resins (Bookman and Wax), 12 

extract, purified, preparation and proper- 
ties of, 71 (Abst.) 

giant, pollen, seed, and leaves of, anti- 
genic relationship of (Rebhun et 
al.), 407 

pollen, air-borne, diurnal variation of, as 
determined by continuous record- 
ing particle sampler and implica- 
tions of study (Smith and Rooks), 
36 


counts in New York metropolitan dis- 
trict, studies on factors influenc- 
ing. I. Pollen studies on Am- 
brose Lightship in New York Har- 
bor (Wiseman et al.), 1 

extract, chemical and paper chromato- 
graphic investigation of (Frankel 
et al.) (Abst.), 72 


Ragweed-sensitive individuals, release of his- 


tamine in blood of (Noah and 
Brand), 210 


Rat collagen, antigenicity of, 77 (Abst.) 
Reaction, allergic, of nose, histopathology of 


(Rosedale) (Abst.), 84 

anaphylactoid, to dextran, influence of 
inoculation site upon course of 
(Selye), 97 

Shwartzman, generalized, studies on, 12, 
67 (Absts.) 

to PAS, 25 (Abst.) 


Reactions, allergic, and c#rdiac symptoma- 


tology (Bernstein and Klotz) 
(Abst.), 81 
effect of cortisone and corticotropin on, 
33 (Abst.) 
transfusion, prevention of, 5 (Abst.) 
anaphylactic, and concentrations of anti- 
body in rats and rabbits: effect 
of adrenalectomy and administra- 
tion of cortisone, 6 (Abst.) 
antigen-antibody, in vitro, effect of sodium 
salicylate and some structurally 
related compounds on, 7 (Abst.) 
in intravenous urography, prevention of 
(Simon et al.), 85, 395 
penicillin, 23 (Abst.) 
cortisone therapy of, 4 (Abst.) 
skin, positive, bronchial asthma unrelated 
to (Miller and Baruch) (Abst.), 
74 
test, sensitization as applied to, studies 
in. I. Do skin test reactions 
change? (Tuft and Heck), 340 
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Reaginie serum bank, 380 


Respiratory acidosis, pathogenesis and treat- 
ment, 9 (Abst.) 
curves and timed vital capacity in pul- 
monary disease (Roy et al.) 
(Abst.), 64 
Reticuloendothelial origin of alveolar macro- 
phages, contribution to study of 
(Pedace and Bachmann) (Abst.), 
87 
Rheumatic activity in children, cutaneous test 
tor, 47 (Abst.) 
carditis, leucocyte-platelet thrombosis in, 
29 (Abst.) 
diseases, treatment of, by desensitization 
with aqueous extract of strepto- 
cocci, 80 ( Abst.) 
Rhus dermatitis, zirconium-pyribenzamine 
cream for prophylaxis of, 21 
Abst.) 
Roche, Arthur Felix, 194 (Obituary) 


Rubber, contact dermatitis from, 34 (Abst.) 


8 


Sarcoidosis, hypersensitivity disease (Kass et 
al.), 453 
Sensitivity, allergic, to thio-beta-naphthol, 
contact dermatitis from rubber 
caused by, 34 (Abst.) 
clinical, to petroleum, coal, gas, pine, and 
their derivatives (Randolph) 
(Abst.), 81 
cold, 22 ( Abst.) 
cutaneous, to PAS, 34 (Abst.) 
digitalis (Mosko) (Abst.), 75 


histamine, following injection of Hemoph- 
ilus pertussis, studies in mice. 
II. Effect of various substances 
upon histamine hypersensitivity 
(Munoz et al.), 120 

of adrenalectomized mice from different 

strains (Munoz and Schuchardt), 
125 

locust, 24 ( Abst.) 

penicillin, 63 (Abst.) 


reaction to penicillin, electrocardiographic 
changes during, 54 (Abst.) 

skin, in nickel eczema, persistence of, *73 
( Abst.) 

to anaphylaxis and to histamine, in inbred 
strains of mice, variations in, 75 
(Abst. ) 

to Taenia saginata antigen, passive trans- 
mission of, 62 (Abst.) 

to tuberculin, in guinea pigs, specificity of 
cortisone and hydrocortisone in 
depressing, 68 (Abst.) 

Sensitization as applied to skin test reac- 

tions, studies in. I. Do skin test 
reactions change? (Tuft and 
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Heck), 340 
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of human skin, antibodies in rabbit anti- 
sera responsible for, 75 (Abst.) 

studies on. II. Characteristics of 

antisera to egg white and to con- 


albumin (Vaughan and Kabat), 
387 


pathogenesis of, secondary sensitization of : 


animals during  aerosol-induced 
anaphylactic reaction in analysis 
of (Samter et al.) (Abst.), 78 

skin, and primary irritation, endocrine as- 
pects of, 19 (Abst.) 

Sensitized and shocked guinea pigs, tissues 
from, effect on normal recipient 
animals of intraperitoneal implan- 
tation of (Pieper and Samter) 
(Abst.), 84 

Sensitizing antibody in serum proteins frac- 
tionated by electrophoresis convec- 
tion, distribution of, 76 (Abst.) 


Serum, antiplatelet, induction of shock by, 
preponderant role of antiplatelet 
antibody in (Cruz et al.), 130 

diphenylamine (DPA) reaction in experi- 
mental arthritis, 66 (Abst.) 
neuritis following antitetanic serum, 39 
( Abst.) 
protease, activation of, by antigen-anti- 
body system, 79 (Abst.) 
proteins, paper electrophoresis of, 14 
( Abst.) 
sickness, blood plasmacytosis in, 32 (Abst.) 
cerebral complications of, 3 ( Abst.) 
induced hypersensitivity type of, com- 
parative histologic and immuno- 
logic study in rabbits, 8 (Abst.) 


Shock by drugs and antigens, histochemical 
study of mucopolysaccharides in 
lungs of guinea pigs submitted to 
(Bachmann and Pedace), 325 

induction of, by antiplatelet serum, pre- 
ponderant role of antiplatelet 
antibody in (Cruz et al.), 130 

Shwartzman reaction, generalized, studies on, 

12, 67 (Absts.) 
local, inhibition of, by heparin, 412 
( Abst.) 

Sinusitis, chronic and chronic nasal catarrh, 
vaccination for, 52 (Abst.) 

Skin, effect of soaps and detergents on, chem- 
ical measure of, 34 (Abst.) 

homografting, eosinophile in human, 20 
(Abst. ) 
hypersensitivity to lanolin, 178 (Abst.) 
reactions, positive, bronchial asthma unre- 
lated to (Miller and _ Baruch) 
(Abst.), 74 
scratched human, effect of epinephrine 
ointment on, 53 (Abst.) 
sensitivity in nickel eczema, persistence of, 
73 (Abst.) 
sensitization and primary irritation, some 
endocrine aspects of, 19 (Abst.) 
of human, antibodies in rabbit antisera 
responsible for, 75 (Abst.) 
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Skin, sensitization of human, antibodies in 
rabbit antisera responsible for— 
Cont’d 
studies on. II. Characteristics of 
antisera to egg white and to con- 
albumin (Vaughan and Kabat), 
387 
test reactions, sensitization as applied to, 
studies in. I. Do skin test reac- 
tions change? (Tuft and Heck), 
340 
responses to insulin and serum antihor- 
monal activity in case of com- 
bined insulin allergy and _ resist- 
ance (Bukantz and Klingberg) 
Abst.), 74 
testing, histoplasmin, effect of, on serologic 
results, 16 (Abst.) 
vascular reactions of, relation of attitude 
to, and to eezema, 35 ( Abst.) 
Skin-sensitizing antibody, role of impurities 
in crystalline egg albumin in stim- 
ulating production of, 75 ( Abst.) 
Soaps and detergents, effect on skin, chemi- 
cal measure of, 34 ( Abst.) 
Soyin, toxic protein from soybean, immuno- 
chemical properties of, 31 ( Abst.) 
Staphylococcus extract, biological properties 
of (Dworetzky et al.) (Abst.), 77 
Streptococci, aqueous extract of, treatment of 
rheumatic diseases by desensitiza- 
tion with, 80 (Abst.) 
Stress, effect of, on diurnal fluctuations in 
eosinophils of laboratory mouse, 
11 (Abst.) 
Sulfamethathiadiazole, hypoallergenicity 
(Jares) (Abst.), 88 
Sulfonamides, antibiotics and, clinical tox- 
icity of (Kutscher et al.), 135 
Sulfur-amino-acids, foods containing, allergy 
to (Tuft et al.) (Abst.), 76 
Super-ego and aggression in circumscribed 
neurodermatitis, 19 (Abst.) 
Sustained-release antihistamine in hay fever, 
clinical evaluation of (Mulligan), 
358 
Swiss Society of Allergy, meeting of, 382 
( Announcement ) 
Syringe, allergy, for testing and treatment, 
new (Axelrad), 55 


of 


d 


Taenia saginata antigen, sensitivity to, pas- 
sive transmission of, 62 (Abst.) 

Testicular tissue and adjuvants, aspermato- 
genesis in guinea pig induced by, 
81 (Abst.) 

Therapy, current, 1954 (Conn), 385 (B. rev.) 

Thio-beta-naphthol, allergic sensitivity to, 34 
( Abst.) 

Timothy and ragweed pollen; studies on ef- 
fect of increasing concentration 


of extraction on yields of aller- 
genic activity and nitrogen con- 
tent (Hampton et al.) 
(ia: 


(Abst.), 








| Tyrothricin 
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Timothy—Cont’d 
pollen extracts, allergenic flavonoid glyco- 

side derived from (Johnson et al.) 
(Abst.), 82 

Tissue localizing antibodies, in vitro purifica- 
tion of, 27 ( Abst.) 

Tonsillectomy and adenoidectomy, re-evalua- 
tion of results, 62 ( Abst.) 

Topical penicillin, anaphylaxis due to (Carter 
and Cope), 270 

Toxicity, clinical, of antibiotics and sulfon- 
amides (Kutscher et al.), 135 

Transfusion reactions, allergic, prevention of, 
5 (Abst.) 

Trichinella spiralis, immunity to, in parabi- 
otic rats, studies on nature of, 
59, 60 (Absts.) 

Trichomonas hominis infection, enteritis and 


urticaria associated with, 64 
( Abst.) 

Tripelennamine intoxication in children, 45 
( Abst.) 


Troches, bacitracin, tyrothricin, gramicidin, 
and polymixin B, reactions follow- 
ing (Kutscher et al.), 46 
Tryptar in treatment of asthma, 51 (Abst.) 
Tuberculin sensitivity, changes in, 47 (Abst.) 
in guinea pigs, specificity of cortisone 
and hydrocortisone in depressing, 
68 (Abst.) 
troches, reactions 
(Kutscher et al.), 46 


following 


U 


Udkow, Samuel, 564 (Obituary) 
University of Pittsburgh, course at, 89, 193 
(Announcements ) 


Urinary excretion of histamine in patients 
having asthma and hay fever: ob- 
servations on changes produced by 
administration of cortisone 
(Mitchell et al.), 504 


Urography, intravenous, prevention of reac- 
graphy, ’ 
| tions in (Simon et al.), 85, 395 


Urticaria and angioneurotic edema; statisti- 
eal survey of five hundred cases 
(Steinhardt) (Abst.), 80 

|  cholinogenic, 74 ( Abst.) 

| due to drugs of digitalis series, 5 (Abst.) 
| problem, vexing: present concepts of eti- 
ology and management. (Sheldon 
et al.), 525 


V 

| Vaecination for chronic sinusitis and chronic 
nasal catarrh, 52 ( Abst.) 

Vascular lesions, irreversible, pathogenesis of, 


in allergic animal (Sullivan) 
(Abst.), 88 
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Vasoconstrictors, some new, and new anti- 
septic, effects of, on nasal mucous 
membranes of rabbits, 22 (Abst.) 


Vital capacity, timed, and forced respiratory 
curves in pulmonary disease (Roy 
et al.) (Abst.), 64 


WwW 


Wasp sting, allergy and immunization for 
(Loveless) (Abst.), 76 


Water glass, dermatitis from, 20 (Abst.) 
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White cell lysis, specific, produced by com- 
bination of rabbit antiserum to 
purified protein with homologous 
antigen, 30 (Abst.) 


Z 


Zephiran chloride, contact dermatitis due to, : 
36 (Abst.) 

Zirconium-pyribenzamine cream for prophy- 
laxis of Rhus dermatitis, 27 
(Abst. ) 











